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Abstract 
 
 
 
 
Movement synchrony and interaction quality in individuals with ASD: A mixed methods 
secondary analysis of partnered activities in dance/movement therapy. 
 
 
Elizabeth Jeanne Manders 
Sharon W. Goodill, PhD 
 
 
 
 
Individuals with autism spectrum disorders (ASD) struggle with social engagement, and 
even higher functioning individuals have difficulties with nonverbal aspects of interactions.  
Limited interactional synchrony, which is associated with rapport, may contribute to this 
difficulty.  This secondary video analysis explored interactional synchrony and movement in five 
individuals with ASD in dance/movement therapy (DMT).  The study examined participants’ 
engagement in weekly structured mirroring and open-ended dance activities using an embedded 
mixed methods design with qualitative data collection within a modified multiple single subject 
design.  Participants included three males and two females, 14-42 years-old, with high 
functioning ASD.  The goals were to (a) explore the relationship between interaction quality and 
interpersonal synchrony, (b) observe change over 10 weeks of DMT, and (c) describe features of 
the movement related to interaction quality.  Raters scored 132 video clips for Interaction Quality 
(Affective Engagement and Flow of the Interaction), Synchrony, and described the movement 
and interaction in each video clip.  The participants engaged differently in the different activities 
and with their different partners.  Only the participant who had the same partner for five sessions 
showed any change over time, i.e., increased Affective Engagement in the open-ended dance 
activity over the sessions with this repeated partner rs(3) = .900, p=.037.  The participants 
typically focused on their role in the task to the exclusion of social connection with their partners.  
xii 
 
This included distinct patterns of engagement in, and attention to, the movement task itself versus 
engagement with their partners.  This distinction was also seen in the correlations as Synchrony 
and Affective Engagement were correlated, but only in the less structured open-ended dance 
activity rs(29) = .500, p=.004 and in segments that were purposively selected for interactive 
behaviors rs(34) = .416, p=.012.  The correlation disappeared completely in the more structured 
leading and following tasks rs(63) = .012, p<.924.  Interventions for interactional synchrony may 
therefore need to include more open-ended contexts and not only highly structured practice 
activities.  Movement features including coordination, integration of movement throughout the 
body, and the use of neutral flow require further research as these appeared to be potentially 
relevant to the interaction quality.   
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Chapter 1: Introduction 
 
 
 
 
Autism spectrum disorders (ASD) are characterized by difficulties with social 
interactions, varying degrees of communication difficulties, and repetitive, restrictive behaviors, 
or interests, or sensory processing challenges (American Psychiatric Association [APA], 2013).  
Dance/movement therapy (DMT) is a form of psychotherapy based upon the integrated nature of 
body and mind (American Dance Therapy Association [ADTA], 2009).  Treatment goals are 
addressed through movement to support not only physical development but also social, 
emotional, and cognitive well-being (ADTA, 2009).  Dance/movement therapists use both 
movement and verbal interventions with individuals with ASD to develop a therapeutic 
relationship, promote self-expression and body awareness, support emotional regulation, and 
increase social interaction (Devereaux, 2012; Merna, 2010).   
 Higher functioning individuals with ASD can learn to consider another's perspective and 
use specific social skills (Hughes & Leekam, 2004).  Many of these individuals do seek 
friendships and social connections, but may struggle to make this happen (Causton-Theoharis, 
Ashby, & Cosier, 2009), and there is a correlation between depression, anxiety, and loneliness in 
high functioning individuals with ASD (Mazurek, 2014).  Unfortunately, the timing, affect, or 
quality of their nonverbal actions may still seem unusual to others and they continue to struggle 
socially (Gutstein & Whitney, 2002; Hughes & Leekam, 2004).  These qualitative differences in 
the interaction are not well understood.  Studies in controlled research settings may fail to find 
differences in the frequency with which higher functioning individuals with ASD and control 
groups (matched on factors such as IQ or verbal skill) perform certain social behaviors, while 
noting differences in the character of the interaction (Garcia-Perez, Lee & Hobson, 2007; Rogers 
& Williams, 2006).  This means that while these individuals may be delayed in developing these 
skills, the tendency to perform these social behaviors, or not, in these contexts is not necessarily 
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unique or specific to ASD.  This includes social behaviors such as the overall use of gestures 
when speaking (de Marchena & Eigsti, 2010), smiling during a conversation (Garcia-Perez et al., 
2007), and social attention to faces, depending on the complexity of the social situation (Guillon, 
Hadjikhani, Baduel, & Rogé, 2014).  R. P. Hobson (2010) found specific differences in the 
manner (but not frequency) with which higher functioning individuals with ASD performed a few 
social or communicative acts.  Other researchers have found differences in timing that include 
limited synchrony of movements within the individual's body or with another person (Behrends, 
Müller, & Dziobek, 2012; Condon, 1968; Delaherche et al., 2013).  This is important to social 
interaction, as interactional synchrony is associated with rapport, positive feelings about the other 
person, and feeling of connection between people (Kinsbourne & Helt, 2011; Ramseyer & 
Tschacher, 2011).  Interactional synchrony has been defined as “the matching of behavior, 
affective states, and biological rhythms between [individuals] that together form a single 
relational unit” (Feldman, 2007, p. 329).  Interactional synchrony can refer to either (a) actions 
that occur at exactly the same time (such as singing and dancing in unison or walking in lock-
step) or (b) responsive behaviors (such as shifting one’s posture after the other person moves or a 
child giggling after an adult makes a face).  Differences in the shared rhythms of interactional 
synchrony might explain part of the qualitative difference in the feeling of interactions with 
individuals with ASD (Kinsbourne & Helt, 2011). 
 Many interventions for ASD focus on the teaching of social skills as rules for what to do 
in social situations, rather than the feeling of connection in interactions (Gutstein & Whitney, 
2002; Kaat & Lecavalier, 2014).  Dance/movement therapy (DMT) differs in its use of movement 
and the body to support social and emotional integration in the context of a therapeutic 
relationship.   Given the discrepancy between the ability to learn social skill and the enduring 
qualitative differences in the performance of social acts, DMT may be an appropriate intervention 
to address the nonverbal aspects of social interactions.  More research is needed to provide 
evidence for the use of DMT with high functioning individuals with ASD. 
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 For this study, I aimed to describe differences in synchrony or other movement features 
in high functioning individuals with ASD.  I also aimed to observe change in Synchrony1, 
movement features, and Interaction Quality over the 10 weeks of DMT.  These aims were 
addressed through a mixed methods secondary analysis of video of movement-based interactions 
in DMT.  The video for this secondary analysis came from DMT groups for individuals with 
ASD conducted by the parent study in Germany.  The parent study’s hour-long DMT protocol 
included partnered and group mirroring activities that were repeated each week for 10 weeks.  For 
this secondary analysis I examined video of five individuals with ASD from the DMT groups of 
the parent study.  Analysis focused on these five participants and their partners during weekly 
partnered mirroring activities including structured leading and following activities and an open-
ended dance in which they were free to move and interact in less directed way.  Trained observers 
scored the Interaction Quality and various forms of Synchrony.  These observers also wrote 
qualitative descriptions of the movement and interaction for an in-depth qualitative analysis.  
Ratings of Synchrony and Interaction Quality were examined for correlations and patterns of 
change across the 10 sessions.  The quantitative and qualitative findings were merged in a mixed 
methods analysis to give a more nuanced understanding of the associations between Interaction 
Quality, Synchrony and Following, and other movement features in the context of the interaction. 
1.1 Operational Definitions 
 Before proceeding, it may be useful for the reader to be familiar with the key terms and 
constructs used in this study.  The terms presented in the research questions and the main 
quantitative scales of the study are defined here.  Please refer to the glossary (Appendix K) for 
definitions of other relevant constructs.  Some of these definitions are taken in their original form 
from an authoritative source in the field and other definitions are a synthesis of a few sources.  
                                                   
1 For the sake of clarity, the terms that label the quantitative scales used in this study are capitalized 
throughout this document in order to distinguish references to the quantitative scales from other meanings 
of these words or the use of these concepts in the qualitative descriptions. 
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For the sake of clarity, all references to the quantitative scales are capitalized in order to 
distinguish them from other meanings of these words.  For example: the Following scale is 
capitalized and is distinct from following a partner’s movement or the use of the word following 
in the qualitative descriptions. 
1.1.1 Interaction Quality  
For this study, Interaction Quality means the participant’s intersubjective engagement 
with the partner as assessed by the two scales described below: Affective Engagement and Flow 
of the Interaction (Garcia-Perez et al., 2007).  These scales were designed to evaluate the 
interpersonal relatedness of participants in videotaped interactions using the rater’s subjective 
assessments of the video as a whole based on descriptions of the behaviors, attitudes, or features 
of the interaction that might be observed at different levels of intersubjective engagement.   
Affective Engagement is “defined as the degree of emotional connectedness” (Garcia-
Perez et al., 2007, p. 1314) between the participant and the other person in the interaction.  This 
rates the participant’s role in creating, maintaining, or avoiding an emotional connection between 
the two individuals.  This was rated on a 5-point Likert scale describing the amount of emotional 
connectedness demonstrated by the participant toward the partner during the dyadic movement 
activity.  
Flow of the Interaction is defined as the degree to which the back-and-forth exchanges 
in an interaction follow a typical pace with a smooth feeling to the overall flow of the interaction 
(Garcia-Perez et al., 2007, p. 1315).  This is rated on a five-point scale according to the 
participant’s role in making the interactional exchange to flow smoothly or less smoothly.  This 
varies from a pace that is relaxed and steady, to an interaction consisting of fits and starts, to a 
near lack of flow in a minimally existent exchange between the partners (Garcia-Perez et al., 
2007, p. 1315). 
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1.1.2 Movement features  
For this study, movement features are defined as characteristics of an individual’s body 
movement that can be observed and described as specific physical actions or in the movement 
terms defined by Laban Movement Analysis (LMA) and the Kestenberg Movement Profile 
(KMP).  One category of movement features, efforts2, was stressed in the qualitative descriptions 
and used in the quantitative measures of Synchrony. 
Efforts describe the qualities of movement in terms of space, weight, time, and flow.  
Efforts were originally described by Laban and now used in movement observation tools 
including LMA and KMP (Bartenieff & Lewis, 1980; Kestenberg Amighi, Loman, Lewis, & 
Sossin, 1999).   
1.1.3 Synchrony 
For this study, Synchrony (when capitalized) is limited to interpersonal movement 
synchrony and refers to the periods of time when two people engage in similar movements at the 
same time (Fraenkel, 1983, p. 38).  This includes Rhythmic Synchrony, Exact Spatial Synchrony, 
Approximate Spatial Synchrony, and Effort Synchrony. 
 Rhythmic Synchrony is defined as “simultaneous movement of like or unlike body parts 
which ... begin and end simultaneously, and … move at the same rate” (Fraenkel, 1983, p. 38).  
For this study, this includes simultaneous changes of direction of the movement, as well as longer 
sequences of movement that occur at identical rates.  
 Following. For this study, Following (when capitalized) is defined as continuous echoing 
of movements with echoed movements being similar movements by two people with the second 
person’s movement starting at a slight delay from the first (Fraenkel, 1983).  Specifically, 
Following refers to the occasions when one individual moves first and the other individual then 
                                                   
2Different authors and movement assessment tools follow different conventions around the capitalization of 
the words that describe the movement qualities captured by that tool.  In this work, I follow the example of 
the primary text on the KMP (Kestenberg Amighi et al., 1999) and do not capitalize these words except 
when they refer to a specific quantitative scale, such as the Effort Synchrony scale.  
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echoes a sequence of movements, with a delay of less than five seconds (Ramseyer & Tschacher, 
2011).   
 Exact Spatial Synchrony describes when the partners match the shape of each other’s 
movements including “movements of like body parts, in the same direction, with the same 
point(s) of change, and of equal duration (Adler, 1968). Movements begin and end at equivalent 
locations” (Fraenkel, 1983, p. 38).  For this study this includes Synchrony or Following and may 
occur simultaneously or within five seconds. 
 Approximate Spatial Synchrony describes when the partners nearly match the shape of 
each other’s movements involving “movements of like body parts in the same direction ... These 
movements must be similar, but not identical (e.g., S1's and S2's hands travel in a downward 
motion from their foreheads; S1 rests hand on knee; S2 rests hand on arm of chair)” (Fraenkel, 
1983, p. 38).  For this study, this also includes moments when the participant appears to be 
attempting to imitate, but is unsuccessful in creating the identical shape in space (e.g. partner 
stretches arm fully above head, participant reaches up without fully extending arm).  For this 
study, Approximate Spatial Synchrony includes Synchrony or Following and the movements may 
occur simultaneously or within five seconds. 
 Effort Synchrony describes when the partners use the same effort qualities in their 
movements. The shape of the movements need not match.  Effort Synchrony occurs “when the 
same [effort] quality ... is used anywhere in the body” (Woodring, 1987, p. 22).  For this study, 
Effort Synchrony includes Synchrony or Following and describes the sharing of any (or all) effort 
qualities in the movement either simultaneously or within five seconds. 
1.2 Statement of Purpose 
The purpose of this exploratory study was to describe features of the movement that 
related to the quality of the interaction in movement-based interactions by high functioning 
adolescents and adults with ASD.  This included a specific focus on the relationship between the 
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use of interpersonal Synchrony or Following, and Interaction Quality, and any change to these 
over the 10 weeks of the DMT intervention.  The qualitative strand was included to describe other 
movement features relevant to the success of their interactions.  This secondary mixed methods 
analysis of video was therefore designed to address these three specific aims:   
Aim 1:  To describe any change in Synchrony or Interaction Quality over a 10 week program of 
DMT using mirroring interventions (quantitative analysis). 
Aim 2: To examine the relationship between moving in Synchrony with a partner and Interaction 
Quality in movement-based interactions by individuals with ASD (quantitative analysis). 
Aim 3: To describe other movement features potentially related to Interaction Quality in 
individuals with ASD and give a more nuanced account of the relationship between Synchrony 
and Interaction Quality (qualitative and mixed methods analysis). 
1.3 Statement of Problem   
Autism spectrum disorders (ASD) involve impairments in social interaction, 
communication, and stereotyped behaviors or obsessive interests. The Diagnostic and Statistical 
Manual of Mental Disorders (5th ed.; DSM-5; APA, 2013) combines this full spectrum into one 
ASD diagnosis with three severity levels.  The DSM-5 diagnosis groups the symptoms of ASD 
into two major categories of impairments: 1) deficits in social communication and social 
interaction, and 2) restricted, repetitive patterns of behavior, interests, or activities (APA, 2013).  
These are then divided into more specific subcategories of impairments, including several that are 
particularly relevant to this study: deficits in social-emotional reciprocity, nonverbal 
communication, and deficits in developing and maintaining relationships (APA, 2013).  In 
Germany, where the parent study was conducted, the ICD 10 rather than the DSM-5 is used for 
mental health diagnoses.  The ICD 10 lists the relevant diagnoses as autistic disorder and 
Asperger’s syndrome (World Health Organization, 2009).   
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Regardless of the specific diagnosis or level of functioning, the difficulties with social 
interactions seen in individuals with ASD can lead to significant challenges throughout life and 
limit their ability to make friends, even when they desire friendships (Calder, Hill, & Pellicano, 
2013; Causton-Theoharis et al., 2009; Gutstein & Whitney, 2002; Petrina, Carter, & Stephenson, 
2014).  Hughes and Leekam (2004) explain that while higher functioning individuals who pass 
theory-of-mind tasks may have fewer problems with social interactions, the “social interaction 
impairments [that they do have are] not qualitatively different from those in other children with 
autistic spectrum disorders and still met criteria for a diagnosis” (p. 603).  The exact nature of 
these social communication difficulties in higher functioning individuals are not well understood 
as they do not simply reflect a lack of ability to learn and perform social skills such as 
recognizing another’s perspective (Kimhi, 2014), using gestures (de Marchena & Eigsti, 2010), or 
other nonverbal behaviors (Garcia-Perez et al., 2007).  A precise description of the qualitative 
differences in nonverbal social behaviors, including a clearer understanding of which of these 
differences are meaningful to the interaction, is needed to help interventions target these 
differences and assist individuals in developing friendships and navigating social interactions.  
1.4 Gap Analysis 
 Researchers have found that the qualitative differences in nonverbal social behaviors by 
high functioning individuals with ASD may include both differences in style (R. P. Hobson, Lee, 
& Hobson, 2009; R. P. Hobson, 2010), and the contexts in which the behaviors are performed 
(Garcia-Perez et al., 2007; Guillon et al., 2014; McDuffie et al., 2007).  In comparison to control 
groups, older children and adults with ASD pay less attention to people’s faces only in certain 
contexts, such as when there are more competing images or more socially complex situations 
(Chevallier et al., 2015; Guillon et al., 2014; Jarrold et al., 2013).  When instructed to imitate, 
children with ASD imitate the end goal, but not the style, of the adult’s action (R. P. Hobson, 
2010; R. P. Hobson & Hobson, 2008; R.P. Hobson & Lee, 1999) and they rarely spontaneously 
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imitate, a more socially motivated form of imitation (McDuffie et al., 2007).  Older children with 
ASD who engage in pretend play and use toys in the way they are designed, often still lack a 
quality of playfulness (J. A. Hobson, Hobson, Malik, Bargiota, & Caló, 2013; R. P. Hobson et al., 
2009).   In general, these studies tend to involve the individuals with ASD performing the 
behavior in simplified research tasks, when given explicit instructions, or when the gesture or 
behavior has a specific communicative meaning.  In contrast, these studies found that individuals 
appeared to be less likely to perform the same social behavior in more flexible everyday 
situations or in contexts when the action is performed primarily for a social purpose.  Even after 
accounting for the different contexts and meanings of the nonverbal behaviors they observed, 
Garcia-Perez et al. (2007) found larger and clearer group differences in measures of the overall 
intersubjective engagement than in measures of the frequency with which the participants used 
nonverbal communicative behaviors. They did not investigate the style of the participants’ actions 
themselves, and given the continuing difficulties with social interactions, further research is 
needed to better describe these enduring qualitative differences in the interaction.   
When people interact, they typically have moments of synchronous movements, speech, 
emotions, and other behaviors (Condon, 1975; Kinsbourne & Helt, 2011).  Studies of 
interactional synchrony show that increased levels of synchrony between individuals builds group 
cohesion, increases liking between individuals, and builds rapport in therapy sessions 
(Kinsbourne & Helt, 2011; Ramseyer & Tschacher, 2011).  There is evidence that individuals 
with ASD show delays or differences in interactional synchrony (Condon, 1975; Saint-Georges et 
al., 2011; Trevarthen & Daniel, 2005) and also self-synchrony in their own body and speech (de 
Marchena & Eigsti, 2010).  If atypical movement patterns make infants and young children with 
ASD experience the world differently, these different experiences may in turn alter their social 
development (Bhat, Landa, & Galloway, 2011).  Delays in sensory or motor processing, for 
example, may interfere with a child’s ability to pay attention to social cues in context.  
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Interventions should therefore promote the coordination of movement and attention to others (De 
Jaegher, 2013; Marsh et al., 2013).   
Dance/movement therapy may be an appropriate intervention to fill this need for 
individuals with ASD as it uses movement to address the client’s goals within the context of the 
therapeutic relationship (F. J. Levy, 2005; Merna, 2010).  Rather than coming from the 
perspective of cognitive teaching of social skills, DMT aims for the integration of sensory-motor, 
emotional, social, and cognitive areas of human functioning through the embodied experience of 
engaging with the therapist.  Social skills training interventions, in contrast, tend to focus on rules 
to appropriately complete instrumental social interactions rather than the quality of the shared 
experience of the interpersonal interaction (Gutstein & Whitney, 2002).  Research on both 
structured social skills programs and interventions that focus on active engagement in social 
interactions has increased in the past two decades (Kaat & Lecavalier, 2014; Reichow & 
Volkmar, 2010), but relationship-based interventions such as Relationship Development 
Intervention (RDI) and DMT continue to have little high quality research (Devereaux, 2012; 
Larkin, Guerin, Hobson, & Gutstein, 2015).  A content analysis of 45 small studies of DMT for 
individuals with ASD found that the majority of reported outcomes were social goals and 
movement specific goals (Merna, 2010).  Two studies have investigated the use of various forms 
of synchrony in DMT and found that the use of synchrony differed between the children with 
ASD and the control children, as well as within the group with ASD (Guerra, 1989; Woodring, 
1987).  In the children with ASD, different forms of Synchrony seemed to increase with age or 
number of DMT sessions attended (Guerra, 1989).  Participants in a pilot study for the parent 
study for this secondary analysis showed improvements in self-reported body-awareness, self-
other awareness, social skills, and a decrease in tension (Koch, Mehl, Sobanski, Sieber, & Fuchs, 
2015).    
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1.5 Statement of Rationale  
 This study was designed to describe any qualitative features of the movement, 
interpersonal synchrony, and interaction quality during interactions by individuals with ASD in 
DMT in order to better describe potential qualitative differences in the nonverbal aspects of social 
interaction that may be targets for interventions.  The study both described qualitative features of 
the movements and interactions and tracked change over a 10-week DMT intervention.  This was 
investigated through a secondary analysis of videos of DMT sessions using an embedded mixed 
methods design.  The qualitative strand was embedded in the adapted single subject design format 
of the quantitative strand.  While the parent study also tracked outcomes for these adolescents and 
adults with ASD, their measures examined the impact of the treatment as a whole.  The current 
study focused on a single activity to describe the features of the movement and interaction in 
more detail and examine any relationship between Synchrony and Interaction Quality.  This study 
used raters trained in movement observation to describe the qualitative characteristics of 
participant’s movements more precisely.   
1.6 Research Questions  
The research questions are listed with their associated research aims, as outlined above. 
Question 1: (Aim 1; quantitative analysis) 
Do levels of Synchrony, Following, or Interaction Quality increase over a 10 week program of 
DMT for adolescents and adults with ASD? 
Hypothesis 1a: Synchrony and Interaction Quality will increase over a 10 week program of DMT.   
Hypothesis 1b: The use of Following will change over the 10 weeks.   
Question 2: (Aim 2; quantitative analysis) 
Does the amount of Synchrony or Following in movement correlate with the Interaction Quality 
in adolescents and adults with ASD?   
12 
 
Hypothesis 2a: The overall use of Synchrony will correlate with Affective Engagement and Flow 
of the Interaction. 
Hypothesis 2b:  The use of Effort Synchrony will correlate with Affective Engagement. 
Hypothesis 2c:  The use of Following will vary with Affective Engagement and the Flow of the 
Interaction. 
Question 3: (Aim 3; qualitative analysis) 
What other movement features are evident in the interaction in partnered movement activities for 
adolescents and adults with ASD?  
Question 4: (Aim 3; mixed methods analysis) 
Do the quantitative ratings and qualitative findings show similar patterns over the 10 weeks of 
DMT?  How do the qualitative descriptions explain or challenge the relationships discovered 
between Synchrony and Following in partnered movement and Interaction Quality? 
1.7 Statement of Limitations and Delimitations  
 This small preliminary study has limited generalizability to other individuals with ASD 
outside the study.  The findings are delimited to high functioning adolescents and adults with 
ASD.  Any findings are only potentially applicable to individuals who are willing to follow 
instructions to participate in structured mirroring activities.  These findings are also delimited to 
dyadic movement-based interactions because interactions outside this activity were not analyzed.  
Although these delimitations greatly narrow the applicability of the findings, the limited extant 
research made it necessary to start with a preliminary study to describe Synchrony, movement 
features, and their relation to Interaction Quality in individuals with ASD in a setting where 
movement and nonverbal features of the interaction are emphasized.    
 As a secondary video analysis, this study was constrained by the video available from the 
parent study.  The low quality of the available video limited the precision of the observations.  
The limited amount of video available prevented the study from selecting a more homogeneous 
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group of participants.  The use of secondary data constrained the design of this study and limited 
its ability to attribute change to the DMT sessions, as the partners were not consistent and there 
was no period of baseline observation or alternation between conditions as recommended for a 
strong single subject design (SSD).  Despite the aforementioned limitations, the use of 
participants from different groups made it possible to observe patterns that could be related to the 
intervention or the nature of interactions by this population.  The fact that the current study did 
not manipulate the intervention also added a measure of objectivity to the data collection.  Given 
the novelty of work in this area, a preliminary study is useful to guide further research on DMT 
for adolescents and adults with high functioning ASD.
14 
 
Chapter 2: Literature Review 
 
 
 
 
 This literature review describes the diagnosis of ASD and some major issues for 
individuals with ASD that are related to sensory-motor functioning or social relatedness.  This 
chapter presents some of the main theories and alternative theories that use concepts of 
embodiment to explain the social deficits in ASD.  This literature review does not address 
possible causes of ASD as this study is concerned with interventions for those who already live 
with the diagnosis.  This literature review then presents studies of social relatedness that are 
directly relevant to DMT, interactional synchrony, the mirroring technique, or qualitative features 
of interactions or social behaviors.   
The literature was searched for articles in English on each of these topics using database 
searches (psychoINFO, PubMed), basic online searches (google scholar), search for relevant 
articles from reference lists of the original articles, and recommendations from conference 
presentations and other scholars.   This literature review includes studies, meta-analyses, 
systematic reviews, and government and national reports to review the current literature on all 
topics.  Theory, research, and philosophical theory articles were included in the sections about the 
theoretical perspectives on ASD.  Smaller studies and clinical descriptions were included in the 
sections on DMT and movement qualities due to the limited research available. 
2.1 Autism Spectrum Disorders Overview 
 Autism spectrum disorders (ASD) are characterized by challenges in the areas of social 
interaction, social communication and restricted or repetitive interests or behaviors (APA, 2013).  
These disorders are developmental disorders that start in childhood, but continue to affect 
individuals throughout the lifespan (APA, 2013; National Autism Center, 2015a; Newschaffer et 
al., 2007).  Individuals with ASD vary greatly with a wide range of functioning levels and 
individual presentations of the symptoms.  Language skills vary from individuals that remain 
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nonverbal for life to those with advanced verbal abilities.  At all levels of language ability, 
individuals with ASD continue to have difficulties with social communication.  This includes 
difficulties with nonverbal communication, social-emotional reciprocity, and difficulties forming 
and maintaining friendships and other relationships (APA, 2013).  Nonverbal communication 
differences can include limited or abnormal eye contact, facial expressions, or gestures, and 
differences in body posture, or in coordinating speech and gesture (APA, 2013; National Autism 
Center, 2015a).  While some individuals avoid initiating social interactions, others initiate 
interactions, but then fail to build and maintain friendships, with either very few friends, 
friendships that are not reciprocated, or more superficial friendships (Calder et al., 2013; Petrina 
et al., 2014).  They may be able to discuss their own interests without engaging in the social 
reciprocity found in a true back-and-forth exchange, forming an emotional connection, or 
attending to the other person’s interests (APA, 2013).  To meet diagnostic criteria, individuals 
must also display some combination of restricted interests, inflexible routines, repetitive 
behaviors, or sensory sensitivities.  This can include under or over sensitivity in any sensory 
modality, repetitive movements, repetition of phrases, compulsions, or insistence on sticking with 
a specific topic of interest (APA, 2013).  While individuals vary greatly in the specific 
combination of symptoms in this area, these all limit the individual’s adaptability to changing 
contexts (Boyd, McBee, Holtzclaw, Baranek, & Bodfish, 2009) such as is common in social 
interactions.    
This diagnosis has received a great deal of attention and research in recent years due to 
the immense challenges faced by individuals and their families along with rapidly increasing 
prevalence of the disorder. The most recent Centers for Disease Control and Prevention (CDC, 
2014) survey found that in 2008 one in 68 eight-year-old children met the criteria for an ASD 
diagnosis.  This continues an ongoing trend of increasing rates in the US (CDC, 2014).  The 
diagnosis is much more common in males with one in 42 males and one in 189 females in the US 
affected (CDC, 2014).  The clinical and epidemiological picture is complicated by the highly 
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heterogeneous population with different symptoms and developmental trajectories (Newschaffer 
et al., 2007).  While there are no recent prevalence studies on the rates of ASD in Germany 
(Elsabbagh et al., 2012), where the groups for this secondary video analysis took place, a study on 
psychopharmacological treatment calculated a prevalence of 0.25% among children and teens 
(ages 0-24) insured by one large insurance company in 2009 (Bachmann, Manthey, Kamp-
Becker, Glaeske, & Hoffmann, 2013).  Bachmann et al. (2013) do state that their method of 
collecting diagnoses may have slightly underestimated the true prevalence and may not generalize 
to the overall German population. 
The severity of the diagnosis, high cost of treatment for ASD, and increasing rates of 
ASD indicate an acute need for research on both etiology and interventions (Newschaffer et al., 
2007; Office of Autism Research Coordination [OARC], 2012).  The research on ASD has grown 
greatly since the 1980s, with the largest focus on biological research and then interventions and 
risk factors (OARC, 2012).  The OARC report (2012) found that in 2010, Germany produced the 
eighth most articles on ASD research of any country, although this was still only a small fraction 
of the number of publications that came out of the US.   
2.1.1 Comorbidities  
Diagnosis and treatment of ASD is further complicated by a high degree of co-occurring 
disorders (S. E. Levy et al., 2010; Mazzone, Ruta, & Reale, 2012; National Autism Center, 
2015a; Newschaffer et al., 2007).  It is important to address some of these in this review, as they 
may influence social interactions or movement-based interventions.  Co-occurring disorders such 
as anxiety or depression may influence an individual’s engagement in therapy and interactions 
with others.  Some frequently co-occurring diagnoses include: other developmental diagnoses, 
psychiatric diagnoses, and medical diagnoses, with the majority of children and adolescents with 
ASD having one or more co-occurring diagnosis (Close, Lee, Kaufmann, & Zimmerman, 2012; 
S. E. Levy et al., 2010; Mannion, Leader, & Healy, 2013).  It is also important to consider the 
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underlying mechanisms behind the symptoms as an individual may appear to show signs of a co-
occurring diagnosis while the symptomatic behaviors are actually driven by the ASD itself 
(National Autism Center, 2015a).  Commonly co-occurring developmental disorders include 
intellectual disability, ADHD, language disorder, learning disabilities, and sensory integration 
disorder (Close et al., 2012; S. E. Levy et al., 2010; Mannion et al., 2013).  Medical diagnoses 
include those that may have a causal impact, such as Down Syndrome, Fragile X, and other 
genetic disorders (S. E. Levy et al., 2010), and other medical difficulties including: epilepsy, 
sleep, and gastrointestinal difficulties (Close et al., 2012; Mannion et al., 2013).  Mood disorders 
including anxiety and depression are especially common among higher functioning adolescents 
and adults with ASD (Lugnegard, Hallerback, & Gillberg, 2011; National Autism Center, 2015a).     
2.1.2 Sensory and motor challenges 
Many individuals with ASD present with sensory-reactivity or unusual sensory interests 
which give them a different (and sometimes overwhelming or unpleasant) experience of their 
environment: sounds, sights, and other sensations may be experienced as louder, brighter, and 
more intense and intrusive, or else less intense and difficult to notice (Baranek, 2002; Kern et al., 
2006; Schaaf & Lane, 2015; Watson et al., 2011).  Given that studies show a relationship between 
sensory-reactivity, motor challenges, and social engagement, it is important to consider the 
possibility that sensory features or motor challenges may affect the participants’ attention and 
social interactions in the mirroring activities of the current study.   
Sensory challenges.  Studies have found sensory-reactivity differences in 42 to 100 
percent of individuals with ASD (Baranek, 2002; Kern et al., 2006; Schaaf & Lane, 2015; 
Tomchek & Dunn, 2007).  Individuals with ASD can be under- or over-responsive in any or all of 
the sensory modalities, including touch, sight, hearing, smell, taste or touch in the mouth, 
proprioception, and vestibular perception (Baranek, 2002; Schaaf & Lane, 2015; Tomchek & 
Dunn, 2007; Watson et al., 2011).  While individuals have different combinations of sensory 
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sensitivities, they generally group into one of four subtypes: (1) hyper-responsive, (2) hypo-
responsive, (3) enhanced perception, or (4) sensory interests, repetitions and seeking behaviors 
(Little, Ausderau, Sideris, & Baranek, 2015; Schaaf & Lane, 2015).  When an individual is hypo-
responsive to a sensory modality, this person requires high levels of stimulation in order to reach 
their threshold to register the sensory input, potentially resulting in decreased attention to the 
external environment and missed social cues (Watson et al., 2011).  Hyper-responsivity occurs 
when the individual has a low threshold for sensory stimulation and becomes overwhelmed when 
the sensory input exceeds this threshold, potentially making it uncomfortable and overwhelming 
for the individual to go to many everyday locations (Watson et al., 2011).  Little et al. (2015) 
surveyed parents of 674 school-aged children and found different levels of participation in 
activities inside and outside the home based on the child’s sensory subtype, suggesting that 
families adjusted to the child’s expression of these sensory features, and that this limits the types 
of social activities some children get to experience.   
Intensified or diminished sensory experiences can make it difficult for some people to 
focus on the things others expect them to attend to, including social cues, and can impact the 
individual’s social interactions (Robledo, Donnellan, & Strandt-Conroy, 2012; Schaaf & Lane, 
2015; Tomchek & Dunn, 2007; Watson et al., 2011).  Some individuals with ASD also have 
difficulties paying attention to multisensory inputs or rapidly shifting their attention to different 
sensory modalities, which could impact their awareness of all the socially relevant information 
and their way of engaging in social interactions (Schaaf & Lane, 2015; Watson et al., 2011).  
Several studies have found relationships between certain sensory sensitivities and specific aspects 
of social communication, restrictive or repetitive behaviors, anxiety, or other difficulties (Schaaf 
& Lane, 2015).  In one of the larger of these studies, Watson et al. (2011) found a significant 
relationship between hypo-responsivity and lower social communication scores.  While they did 
not find this relationship in the individuals with hyper-responsivity, they suggested that the 
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individuals with higher cognitive capacities may compensate for hypersensitivity by avoiding 
some of the stimulation while attending to others just enough to understand and learn.    
Sensory-reactivity and the behaviors associated with it do seem to shift as individuals age 
(Boyd et al., 2009; Kern et al., 2006; Schaaf & Lane, 2015).  Some studies suggest that sensory 
sensitivities first increase and then decrease for a number of years throughout childhood (Schaaf 
& Lane, 2015).  In a study of 104 individuals with ASD from 3 to 56 years-old (Kern et al., 
2006), found that age modulated sensory sensitivities: older individuals had closer to normal 
sensory thresholds in all sensory modalities except for those individuals with a low sensitivity to 
touch.  While these studies suggest that sensory sensitivities may become less of a concern and 
have less impact on socialization in teens and adults.  However, when researchers for two other 
qualitative studies interviewed high functioning adults to get their own perspective on sensory 
sensitivities, they found that all of these adults with ASD still experienced hypo- or hyper- 
responsivity across multiple sensory modalities and they experienced several of these as directly 
impacting their social interactions or ability to fully participate in a range of activities (Robertson 
& Simmons, 2015; Robledo et al., 2012). 
Edwards (2015) investigated sensory sensitivities within DMT sessions for four high 
functioning adults that were recently diagnosed with Asperger’s syndrome and another mental 
health challenge such as depression or anxiety.  This was a small, eight-week study designed to 
explore the participants’ sensory challenges and how these impacted their interactions and 
relationships with others in the therapy session.  This was examined through both therapist 
observations and weekly participant feedback.  All four of the participants reported experiencing 
sensory sensitivities.  Two participants experienced sensitivities in all six sensory modalities 
studied (including proprioception and vestibular awareness) and two participants experienced 
issues in four or five sensory modalities.  All the participants reported that their sensory 
sensitivities made their interactions and relationships, inside and outside the group, more 
challenging.  For example, all the participants reported that hypersensitivity to background noise 
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made it difficult for them to engage in conversations with more than one person at a time.  The 
therapists also observed hyposensitivity to proprioception and vestibular sensations in the 
movement: three participants moved especially slowly and deliberately, while another moved 
very quickly and appeared to be seeking vestibular sensations.  The participants themselves 
expressed difficulty with coordination and balance and said that they sometimes felt 
overwhelmed by emotions. The therapists attempted to support the participants by making 
changes to the sensory environment (such as keeping the lights off).  The participants also 
remained aware and respectful of each other’s sensory needs (such as being mindful about each 
other’s personal space needs).   
Motor challenges.  Just as sensory sensitivities could alter a child’s developmental 
experiences, motor challenges may affect an individual’s experience of, and ability to engage 
with, the environment and social interactions (Bhat et al., 2011; Fournier, Hass, Naik, Lodha, & 
Cauraugh, 2010; Robledo et al., 2012).  Although there are large differences in motor skill 
between individuals with ASD, and studies report conflicting results on the existence or extent of 
motor delays, most studies have found evidence of motor delays and deficits in individuals with 
ASD (Bhat et al., 2011; Fournier, Hass, et al., 2010).  These delays and deficits exist across many 
aspects of motor functioning including: difficulties with postural control, balance, and gait, 
decreased motor coordination, possible difficulties with motor planning and anticipatory control, 
possible impairments in upper-limb movements and fine motor functioning (Bhat et al., 2011; 
Fournier, Hass, et al., 2010; Fournier, Kimberg, et al., 2010; Miller, Chukoskie, Zinni, Townsend, 
& Trauner, 2014).  Infants and young children later diagnosed with ASD appear to have delays in 
reaching motor milestones including delayed walking and fine motor skills, abnormal reflexes, 
low muscle tone, and various postural control difficulties including asymmetries in their postures 
and movements (Bhat et al., 2011; MacDonald, Lord, & Ulrich, 2013a).  In their meta-analysis on 
motor control, Fournier, Hass, et al. (2010) found the greatest differences between the ASD and 
control groups in studies that used “gross motor evaluations that rely on postural control and 
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mobility” (p. 1235).  Difficulties with postural control could lead to downstream effects on other 
areas of motor development (Fournier, Hass, et al., 2010; Haddad et al., 2012).  Minshew, Sung, 
Jones, and Furman (2004) found delayed development of postural control in individuals with 
ASD that never reached the level of typical adult controls.   
 Some studies show correlations between early motor challenges and later language 
(Bhat, Galloway, & Landa, 2012) or social challenges (MacDonald, Lord, & Ulrich, 2013b, 
2014).  Bhat et al. (2011) explain that:  
A child’s poor coordination and slowed movement are linked to poor social participation 
and increased anxiety during playtime in the preschool and kindergarten years ... motor 
clumsiness will result in missed opportunities and reduced engagement with coordinated 
and agile peers, which, in turn, limits the initiation and maintenance of friendships and 
may contribute to delayed social skills and long-term social impairments. (p. 1123)  
In school-aged children with ASD, MacDonald et al. (2013b) found that certain motor 
difficulties, namely object-control skills, were correlated with social communicative skills based 
on calibrated autism severity as measured on the Autism Diagnostic Observation Schedule 
(ADOS; Lord et al., 2000), but these motor challenges were not correlated their teacher’s report 
of their social communicative skills.  A larger study of younger children with ASD indicated that 
the children with ASD were delayed in both their fine and gross motor skills (MacDonald, Lord, 
& Ulrich, 2014).  Weaker fine and gross motor skills were both correlated with lower social 
communicative skills as indicated by calibrated autism severity (MacDonald et al., 2014).  This 
same group of researchers also tested the relationship between fine and gross motor skills and 
adaptive behavior skills (i.e. daily living, adaptive social and communicative skills) in young 
children with ASD (MacDonald et al., 2013a).  They found that fine motor skills were positively 
correlated with all of the adaptive behavior skills (daily living, adaptive social and 
communicative skills) while gross motor skills were only correlated with daily living skills 
(MacDonald et al., 2013a).   
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2.1.3 Intervention research 
 There are too many interventions for ASD to cover properly in this literature review.  
This section is therefore limited to the findings of the most prominent systematic reviews of 
interventions for the core symptoms of ASD and systematic reviews focused on socialization.  
This includes an overview of the major trends in intervention research and the types of 
interventions with substantial research evidence.  This section also covers the trends in social 
skills intervention research and presents any mention of DMT in these reviews and surveys.   
The majority of interventions are designed for children with ASD with fewer 
interventions designed for teens and adults with ASD (National Autism Center, 2015b).  
Interventions tend to target specific sets of symptoms or challenges for individuals with ASD, and 
no single intervention is strong at addressing the full range of issues for all individuals (National 
Autism Center, 2015b; Rogers & Vismara, 2008; Wong et al., 2014).  Some comprehensive 
treatments do combine several different types of interventions into a single package in an attempt 
to address all of the core deficits (National Autism Center, 2015b).  Some of the categories of 
interventions for ASD are: behaviorally based interventions, developmentally based 
interventions, relationship based interventions, psychosocial interventions, naturalistic 
techniques, parent-child interventions, and peer training.  The creative arts therapies (including 
music, art, drama, and dance/movement therapy) are less widely known relationship based 
interventions that have nonetheless been used for individual and group therapy for individuals of 
all ages for decades (Kalish, 1968; F. J. Levy, 2005).   Green et al. (2006) conducted an internet 
survey asking parents about all the interventions and medical treatments their children received.  
They found that the children received an average of seven treatments, and 70% of the children 
receiving the most common intervention: speech therapy was the most common intervention, 
16% of the children received music therapy, and 2.4% of the children received DMT.   
The quality and amount of research on each of these different interventions varies greatly.  
While intensive early intervention has been shown to make a difference, there is no single 
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standard therapy and it is difficult to predict which child will respond to which intervention 
(National Autism Center, 2015b; Rogers & Vismara, 2008).   Applied behavioral analysis (ABA) 
based interventions have the greatest degree of acceptance and strongest research evidence based 
on the number and quality of studies for some of these interventions (National Autism Center, 
2015b).  The National Standards Project (National Autism Center, 2015b) found there was much 
less research conducted on interventions for young adults (18-21) than for children, and even 
fewer studies investigated the efficacy of interventions for adults.  Another large review of the 
quality of all research evidence (published between 1990-2011) on specific techniques and 
interventions for children and adolescents up to age 22 similarly found drastically fewer studies 
on interventions for children under age 3 and adolescents ages 15-22 than for children ages 3-12 
(Wong et al., 2014).  In a systematic review specifically of social skills interventions, Reichow 
and Volkmar (2010) found that only 5% of studies on social skills interventions were of 
adolescents and young adults.  All of these reviews point to a need for additional research on 
interventions for teens and adults with ASD.   
Despite the centrality of social challenges to ASD, less research has been conducted on 
social skills interventions than on interventions for communication, learning, and behavioral 
challenges (Reichow & Volkmar, 2010).  This is changing: since 2000, there has been an increase 
in research on both more structured social skills training programs and interventions that address 
social competence through active engagement in social interactions (Kaat & Lecavalier, 2014; 
Reichow & Volkmar, 2010).  While some of the relationship-based and creative arts therapies 
have existed and focused on social competence for decades, they have little high quality research 
(Devereaux, 2012; Gutstein & Whitney, 2002; Larkin et al., 2015).  While DMT is not listed at 
all, music therapy is listed in above mentioned national reviews of interventions for ASD, but 
listed as having an insufficient amount of quality research to determine its effectiveness (National 
Autism Center, 2015b; Wong et al., 2014).  There is similarly little intervention research that 
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addresses motor skills: just 18 out of 456 intervention studies in a national review of interventions 
measured any motor or sensory outcomes (Wong et al., 2014). 
2.2 Major Theories Explaining ASD  
 Over the years, different theories have been proposed to explain the symptoms of ASD, 
often following the general psychological concepts of the times (Rajendran & Mitchell, 2007).  
Given the complexity of the disorder, most theorists have focused on a particular symptom or 
deficit and attempted to explain the disorder through an impairment related to this one area 
(Rozga, Anderson, & Robins, 2011).  The resulting theories generally have limited explanatory 
power to cover both the universality and uniqueness of ASD symptoms (Rajendran & Mitchell, 
2007; Tager-Flusberg, 2007).   
Cognitive theories of ASD have been the predominant theories of ASD symptomatology 
since the 1980s.  These cognitive theories include: the “Theory of Mind” (ToM) hypothesis, the 
“executive functioning deficit” theory, and “weak central coherence” theories (Rajendran & 
Mitchell, 2007; Rozga et al., 2011; Tager-Flusberg, 2007).  These cognitive theories propose that 
individuals have difficulties with social interactions due to a lack of understanding of the others’ 
perspective which comes from problems with higher order cognitive processes or neurological 
functioning (Rajendran & Mitchell, 2007).  Executive functioning deficit theories of ASD suggest 
that these individuals have deficiencies in frontal lobe activity related to complex processing of 
goal oriented behaviors and problem solving (Rajendran & Mitchell, 2007).  Executive 
functioning includes control over diverse tasks relevant to problem solving such as motor 
planning, impulse control, sustaining and shifting attention, self-perception, decision making, and 
judgment.  Weak central coherence theories suggest that individuals with ASD process 
information in detailed pieces rather than searching for the overall gist of the information.  
Proponents of weak central coherence theory now tend to describe it as a processing style with 
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strengths in localized processing and a resulting preference for attention to detail, rather than a 
deficit or inability to engage in global processing (Rajendran & Mitchell, 2007). 
One of the prevailing theories describes the social communication difficulties of 
individuals with ASD as arising out of a lack of Theory of Mind (ToM): the ability to “impute 
mental states to the self and to others” (Hughes & Leekam, 2004, p. 591).  Individuals with ASD 
are therefore seen to lack sufficient knowledge of the other person’s mental state to engage 
appropriately.  Most ASD studies test an even more limited definition of ToM, such as when they 
assess children's abilities to take another person's perspective through false-belief tasks (Tager-
Flusberg, 2007) or other very specific tasks the individual is explicitly told to complete (Kimhi, 
2014).  A challenge for this theory is the finding that although many individuals with ASD do 
show deficits or delays in these perspective taking tasks, others can pass these tests.  Having 
difficulty with these kinds of ToM tasks is neither unique nor universal to all individuals with 
ASD (Hughes & Leekam, 2004; Rajendran & Mitchell, 2007; Tager-Flusberg, 2007).  For higher 
functioning individuals with ASD, the ability to pass ToM tasks is strongly correlated with 
language skill and executive functioning (Kimhi, 2014; Tager-Flusberg, 2007).  Higher 
functioning children and adults with ASD may use a different mechanism from typically 
developing (TD) children to understand these false-belief tasks, perhaps using syntax or other 
compensatory skills to ascertain the other’s perspective (Frith, 2006; Hughes & Leekam, 2004; 
Kimhi, 2014; Tager-Flusberg, 2007).  By comparing individual’s performance on explicit, 
structured tasks to implicit or spontaneous consideration of another’s mental states, researchers 
have found that higher functioning individuals with ASD may perform well when explicitly 
instructed to complete a task, but still struggle when they are in more spontaneous situations 
(Frith, 2006; Kimhi, 2014).  These higher functioning individuals tended not to use the capacities 
they showed in the research setting when in actual social situations.  Based on these findings, 
some theorists propose that ToM deficits can still explain the social communication issues in 
ASD if ToM includes: (a) more complex tasks, (b) developmental precursors to ToM, or (c) 
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multiple ToM systems (implicit and explicit; empathizing vs. systemizing) (Frith, 2006; Kimhi, 
2014; Rajendran & Mitchell, 2007).  Lacking the spontaneous and intuitive quality of 
responsiveness that characterizes implicit ToM, individuals with ASD who master explicit ToM 
skills may succeed in certain situations, but continue to have qualitatively different social 
interactions (Frith, 2006; Hughes & Leekam, 2004).   
2.3 Alternative Theoretical Perspectives 
Since DMT uses the body as an integral component in therapy, theories that use an 
embodied perspective to explain the social challenges in ASD are a better match for a study of 
DMT for this population.  Several researchers have proposed that the social challenges in ASD 
are not due to difficulties with perspective taking, but rather differences in embodiment.  
Embodied perspectives on cognition stand “in contrast to the currently prevalent tendency toward 
the reduction of mental processes to their neural correlates, [and] the embodiment perspective 
emphasizes the mutual influence and interconnectedness of body and mind” (Tschacher & 
Bergomi, 2011, p. vii).  This “rests in the much broader idea that the body – including behaviors 
and properties such as facial expression, movement, prosody, gesture, and posture – influence, 
and at the same time are influenced, by the mind” (Tschacher & Bergomi, 2011, p. vii).  I am 
further limiting this discussion to theories of embodiment in interactions.   
In the next sections, I present several theories of embodiment in human interactions and 
social cognition and then present the theoretical perspective used for this study.  In order to 
distinguish this group of theories from the cognitive theories presented above, I refer to them as 
“embodiment in interaction” (EII) theories.  Children develop the practical skills needed to 
engage in interactions before they develop the cognitive processes needed for perspective taking, 
and the EII theorists propose that difficulties with embodied processes underlying these practical 
skills could better explain the early and persistent social challenges seen in individuals with ASD 
(De Jaegher, 2013; Gallagher, 2004; Gallese, 2006; R. P. Hobson, 2010; Mundy, Gwaltney, & 
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Henderson, 2010).  While these embodied theorists all proposed that social deficits in ASD 
emanate from challenges with this more direct, perceptual level of awareness, they have 
disagreed on the specific mechanisms and processes of embodied social cognition.  The EII 
theories presented here include: interactional synchrony theories, the parallel and distributed 
processing model (Mundy et al., 2010), embodied simulation (Gallese, 2006), identification 
theory (R. P. Hobson, 2010), interaction theory (Gallagher, 2004), and participatory sense making 
(De Jaegher, 2013).   
2.3.1 Interactional synchrony theories 
Interactional synchrony describes when individuals who are relating to each other closely 
match their behaviors or affect at the same instant or within a brief period of time such as when 
walking in unison, shifting positions in response to the other’s movement, or sharing in 
contagious yawning or laughter (Feldman, 2007; Kinsbourne & Helt, 2011).  In typically 
developing children and adults, interactional synchrony builds group cohesion and increase 
positive feelings and connection between individuals (Kinsbourne & Helt, 2011; Marsh, 
Richardson, & Schmidt, 2009; Ramseyer & Tschacher, 2011).  Lacking interactional synchrony 
may make interactions by individuals with ASD feel qualitatively different, as the interactions 
would be experienced as less cohesive or less responsive (Kinsbourne & Helt, 2011; Marsh et al., 
2013).   
Researchers such as Feldman (2007) and Marsh et al. (2009) proposed that interactional 
synchrony supports the development of social understanding and empathy in typically developing 
infants.  Their proposal is that automatic mimicry and emotional contagion lead to synchronous 
expressions in the infant and parent and that this automatic process gives the child a direct 
embodied experience of the emotions observed in the other for a few months before the infant 
learns to inhibit these expressions.  Feldman (2007) suggested that from this early mimicry the 
infant develops a direct embodied awareness of the emotions observed in the other and this grows 
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into a capacity for empathy as the infant starts to understand the distinction between self and 
other.   
Kinsbourne and Helt (2011) and Mundy et al. (2010) proposed that the lack of the typical 
tendency to orient preferentially to social cues in the first year of life may lead to the difficulties 
with social engagement observed in individuals with ASD.  Marsh et al. (2009) suggested that 
difficulties with sensory-motor development could similarly interfere with opportunities for 
observing the other in interactional synchrony.  Regardless of the underlying cause, these 
researchers explained that an infant who looks at the adult’s face less frequently will have fewer 
opportunities to experience mimicry and interactional synchrony, leading to fewer opportunities 
to strengthen this direct understanding of the other.   While older children and adults with ASD 
do display equally strong emotional contagion when they show it, they display this emotional 
contagion less frequently, perhaps due to lower levels of attention to the relevant features of 
others’ faces (Kinsbourne & Helt, 2011).  Limited interactional synchrony throughout childhood 
could further hamper children’s social development as they continue to miss opportunities for 
implicit social learning (Kinsbourne & Helt, 2011; Mundy et al., 2010). 
2.3.2 Mundy: Parallel and distributed processing model 
Mundy et al. (2010) presented the parallel and distributed processing model to explain the 
social deficits observed in ASD.  The parallel and distributed processing model is related to the 
interactional synchrony perspective, in that it is built upon the premise that children typically 
develop smooth social relations by repeatedly relating their own emotions and embodied 
experience to the expressions and actions of others.  This model describes a combination of 
underlying neurological differences and consequent changes to the child’s developmental 
trajectory.  Mundy et al. (2010) posited that individuals with ASD may have particular difficulty 
with monitoring internal bodily states while attending to others, and that this internal awareness is 
crucial for developing an understanding of others.  At an age when TD children gain social 
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understanding through social interactions, limited self-awareness in the context of the interaction 
could lead children with ASD to fail to learn through interactional synchrony.  According to 
interactional synchrony based models of social development, neurological connections are made 
and strengthened when an infant repeatedly experiences a similar internal sensation while 
observing the caregiver perform a specific action or facial expression.  Mundy et al. (2010) 
specified that this internal awareness requires not only sensing one’s emotions, but also a full 
range of internal sensations including heart rate and proprioception.  In addition they summarized 
neurological evidence that suggests that individuals with ASD may have limited internal 
awareness or difficulties coordinating internal and external information.  This would be in 
contrast to the common idea that individuals with ASD shut off the outside world (Mundy et al., 
2010).  A difference in the neural connectivity relating internal and external sensations could 
cause an infant to be less inclined to interact and may also be an outcome of the lack of 
simultaneous attention to self-and-other.  This means that an initial difference in neurological 
structures could lead to greater dissimilarities after years of altered experiences of the world.   
2.3.3 Gallese: Embodied simulation and mirror neurons 
  Gallese proposed that many of the social challenges in ASD emerge out of disruptions in 
embodied simulation, with impairments in the neural and motor processes that typically support 
embodied social cognition (Gallese, 2006; Gallese, Rochat, & Berchio, 2013).  Gallese based this 
theoretical work on embodied simulation as a form of social cognition on his neuroscience 
research.  Specifically, Rizzolatti, Gallese and colleagues (Gallese, 2006; Rizzolatti & Fabbri-
Destro, 2010) discovered that some neurons fired both when a monkey performed an action 
(grasping a piece of food) and when the monkey observed a human do this same action.  They 
named these mirror neurons and noted that these neurons fired based on the goal of the action, 
and not just the physical movement (picking up food to eat, and not just grasping objects). They 
found evidence of a similar mirror neuron system in humans except that in people, the “motor 
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goals appear to be coded at an abstract level” (Gallese et al., 2013, p. 16), allowing people to 
immediately perceive more distal intentions and emotions in another’s action or expression.  
Gallese (2006) described embodied simulation as the direct perception of “the sense of the actions 
performed by others, and of the emotions, and sensations they experience” (p.16), through the 
activation of the same neural networks.  Gallese (2006) related this to the ability to feel empathy, 
particularly in actions with emotional resonance, and differentiated the resulting state of 
intentional attunement from emotional contagion in that the individual is “able to attribute these 
shared experiences to others and not to the self” (p. 20).   
Gallese and others proposed that individuals with ASD might have dysfunctional mirror 
neuron systems, with impairments in this immediate perception of the other’s intentions and 
emotions (Gallese et al., 2013; Rizzolatti & Fabbri-Destro, 2010).  Critics of this perspective, 
such as Southgate and Hamilton (2008), have demonstrated that individuals with ASD do show 
typical levels of activation in brain areas containing the mirror neuron system.  On the other hand, 
there is evidence that individuals with ASD show different patterns of activation in other brain 
regions relevant to the mirror neuron system, and that they fail to anticipate intentions in multi-
step actions (Rizzolatti & Fabbri-Destro, 2010; Sinigaglia & Sparaci, 2010).  Gallese et al. (2013) 
also suggested that differences in the neural networks associated with movement or movement 
observation could further interfere with an individual’s ability to use the mirror neuron system to 
directly perceive others’ emotions and intentions in their movements (Gallese et al., 2013).  With 
the caveat that the social deficits in ASD are unlikely to be explained by a single mechanism, 
Gallese et al. (2013) proposed that “many of the social cognitive impairments manifested in 
autism can be ascribed to a general impairment in the intrinsic goal-related organization of motor 
behaviour” (p.22).   
The construct of mirroring as the activation of mirror neurons should be differentiated 
with the use of the DMT technique of “mirroring” as used in this study.  While the technique in 
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DMT encourages the individuals to have moments of synchronous movement of the body, this 
does not make any claims about the accompanying neural processes.   
2.3.4 Hobson: Identification theory 
   Hobson’s research and philosophical work comes from a phenomenological perspective, 
using the lived experience of interacting.  In identification theory, R. P. Hobson (2010) proposed 
that the social challenges in ASD arise from an impaired early embodied identification of the self 
as similar and yet separate from other humans.  Hobson claimed that this identification is 
necessary to shift one’s perspective, as this shift requires understanding that: (a) one experiences 
the world from a unique perspective, and (b) that others are in many ways similar to ourselves.  
Hobson presented this not as a form of egocentricism, in which the individual ignores others in 
favor of a focus on the self, but rather as a form of limited internal awareness and awareness of 
body boundaries such that one’s sensations would not be experienced as belonging to oneself.  
Hobson claimed that these deficits in self-awareness and sensation of one’s body boundary would 
make it difficult to understand that others have a different perspective, and how other's 
perspectives may or may not relate to one’s own.  If individuals with ASD have an incomplete or 
delayed experience of an autonomous self-identity, they would not have the same experience of 
self-in-relation-to-other, altering how they could learn from others’ nonverbal messages. 
2.3.5 Gallagher: Interaction Theory 
 With interaction theory, Gallagher (2004; Gallagher & Varga, 2015) proposed that 
deficits in sensory-motor coordination and primary intersubjectivity lead to the social difficulties 
found in ASD.  Gallagher argued that neither problems with ToM nor neurological problems with 
simulation (including embodied simulation as described by Gallese) could be the primary deficits 
in ASD, as these theories are based on the wrong problem.  For Gallagher, it is not the case that 
individuals with ASD need to improve their ability to figure out other’s perspectives by figuring 
out the “hidden” contents of other people’s minds (Gallagher, 2004, p. 206).  Instead, he claimed 
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that there is no problem of other people’s minds in most everyday interactions: as humans we 
have sufficient direct access to others through our perceptions and the context of the interaction to 
interact competently without needing to further consider their perspective.  Gallagher (2004) 
noted that children start to interact at a much younger age than they develop the traditional ToM 
perspective taking skills.  This early interactional success is evident even in ToM studies when 
three year-olds fail the false-belief test, but do “not seem to have any difficulty understanding the 
experimenter or what the experimenter wants. ... the three-year old seems not to have any trouble 
with the kind of understanding that is important in second-person interaction” (Gallagher, 2004, 
p. 204).  Gallagher proposed that people do not theorize about the other’s perspective during 
interactions except during the unusual moments that interaction itself is insufficient.  This would 
mean that ToM is a specialized skill rather than the basis of social competence.   
 Gallagher (2004) proposed that primary and secondary intersubjectivity typically drive 
the development of this social competence in the interaction.  The intersubjective urge can be 
understood as “other person awareness and the impulse to engage” (Trevarthen, 2005, p. 101) 
with subjectivity being the ability to exhibit individual consciousness and intentionality, and 
intersubjectivity being the ability of the individual to “adapt or fit this subjective control to the 
subjectivity of others” (as cited in Trevarthen & Aitken, 2001, p. 5).  Primary intersubjectivity is 
seen in infancy in the well timed person-to-person engagements of face-to-face interactions and 
early protoconversations (Gallagher, 2009).  Given the current study’s focus on synchrony, it is 
interesting to note the aspect of timing in this reciprocal behavior, including both “temporal 
synchronizations and desynchronizations” (Gallagher, 2009, p. 293).  Gallagher (2009) related 
that “by the second month of life infants are sensitive to such reciprocity (the timing and turn-
taking) while interacting with others and it provides a sense of shared experience” (p. 293).  
Secondary intersubjectivity starts when the infant is around 12-18 months, and describes the stage 
when an object gets added to the interpersonal interaction as an object of shared attention or 
reference, turning early dyadic interactions between infant and caregiver into triadic interactions 
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with the two people and an object.  As children grow, secondary intersubjectivity supports 
understanding and responsive engagement in increasingly complex interactions with immediate 
access to the knowledge the child needs in order to respond (Gallagher, 2009).  The pragmatic or 
shared social context of the interaction limits the possible intentions behind the other’s actions 
and expressions and the child perceives “in the other person’s bodily movements, facial gestures, 
eye direction, and so on, what they intend and what they feel” (Gallagher, 2004, p. 204).   
Gallagher and Varga (2015) suggested that while multiple theories may be needed to 
cover the full range of symptoms found in different individuals with ASD, sensory and motor 
differences could impact primary intersubjectivity and the social learning that typically result 
from it.  If a child is easily overwhelmed, is under sensitive, moves through the world differently, 
or struggles to coordinate his or her movements, this may alter his or her patterns of attention or 
tendency to engage in shared actions, and that would change his or her intersubjective 
engagement with caregivers.  Gallagher and Varga (2015) explained that: 
Individuals with ASDs may have trouble anticipating the consequences of their own 
impending movements in a timely fashion. Such disruptions may also make it difficult if 
not impossible to apply fine-tuned discriminations to the actions and emotional facial 
expressions of others during realtime social interactions. In effect, essential aspects of 
primary intersubjectivity, a pervasive and basic component of social interaction ... are 
disrupted. The use of ToM strategies by high-functioning autistic individuals, then, may 
be compensatory for the loss of the more primary processes. (pp. 130-131) 
2.3.6 De Jaegher: Enactive approach 
Using the lens of embodied enactivism, De Jaegher (2013) proposed that difficulties with 
“participatory sense making” (PSM) underlie the social interaction challenges in ASD.  De 
Jaegher (2013) defined sense-making as “the creation of meaning and appreciation of meaning in 
interaction with the world” (p. 6).  She then described participatory sense-making as the shared 
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creation of meaning in the context of an interaction.  She pointed out that an interaction can take 
on a direction of its own that is not reducible to the sum of the two individuals, and claimed that a 
successful interaction involves coordination between the individuals to create shared meanings.  
According to De Jaegher (2013), “when a person with autism moves, perceives, or emotes 
differently, this relates inextricably to how he understands the world” (p. 8), i.e., these differences 
change the way the individual makes sense of the world.  The sensory-motor difficulties and 
timing delays often found in individuals with ASD (Bhat et al., 2011; Fournier, Hass, et al., 2010; 
Marsh et al., 2013), would therefore interfere with PSM and lead to interactions that feel unusual 
to other people.   
Gallagher (2009) and others have argued that De Jaegher’s (2013) account does not 
address the same construct as the other theories presented here because it incorrectly conflates the 
concepts of PSM and social cognition.  These authors argued that making sense of the world 
together, PSM, is a separate process from understanding the other person (Gallagher, 2009).  
They claimed that one can engage in a shared social process without necessarily knowing what 
the other person is thinking.  With this clarification of the distinction between PSM and social 
cognition, Gallagher (2009) concurred that PSM is in fact necessary for healthy social interaction, 
as “when sense making ceases to be participatory, as in the extremes of autism or delusional 
experience, [we call] it pathological” (p.304). 
2.3.7 Overview of the EII theories 
The EII theories described here claim that social cognition is embodied, with body 
movement, and the perception of movement in others, directly informing our knowledge of the 
world in the moment.  Based on this perspective, they describe a large part of social awareness in 
everyday situations as “a direct grasping of the sense of the actions performed by others, and of 
the emotions, and sensations they experience” (Gallese, 2006, p. 16).  These EII theories explain 
the social challenges and qualitative differences in interactions seen in individuals with ASD as 
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disruptions in the embodied processes that support this direct perception of the other in the 
interaction.  The various theorists describe the nature and causes of this disturbance differently.  
In individuals with ASD, the opportunities to develop this direct awareness could be disrupted if 
infants with ASD are less attentive to people (Mundy et al., 2010; Kinsbourne & Helt, 2011), 
have difficulties with motor functioning, sensory processing, or the coordination of their 
movement with others (Marsh et al., 2009; De Jaegher, 2013; Gallese et al., 2013; Gallagher & 
Varga, 2015), or if they lack the typical intersubjective urge for engagement (Gallagher, 2004).  
This difference in immediate embodied awareness may also arise out of neurological differences 
if in fact individuals with ASD have limited perception of their own internal sensations (Mundy 
et al., 2010) or if they have limited connectivity between brain regions associated with the mirror 
neuron system (Gallese et al., 2013). 
2.3.8 Theoretical perspective for this study 
 This study was designed from an embodied perspective on interactions, subscribing to the 
proposal that an individual’s experience of their body and movement are integral to the person’s 
understanding of the world as a whole, including the social world.  One’s experience of one’s 
own movement therefore impacts how one understands and interacts with others.  Based on this 
perspective, I suggest that differences in sensory-motor experiences of the environment along 
with differences in movement and movement synchrony in the interaction may contribute to the 
social challenges in ASD.  For this study, I have employed several of the EII theories described 
above including themes common across these EII theories and a few concepts from specific 
theories related to movement in interactions.  The common themes include the perspective that 
children develop social understanding through the coordinated processing of bodily and 
emotional information from self and other during moments of interactional synchrony.  For this 
study, I subscribe to the theory that individuals continue to use this embodied information from 
engaging with others as the primary guide to relate to other people in most social contexts 
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throughout life.  The mirroring activities of the parent study are expected to have created 
opportunities for the participants to experience coordinated awareness of the self and other while 
attuning to other’s rhythms (Koch et al., 2015).  This is expected to support Affective 
Engagement based on the assumption that this attunement builds feelings of connection (Koch et 
al., 2015).  Furthermore, mirroring another’s movement may emulate the early dyadic behaviors 
of attending and adapting to the caregiver, as seen in primary intersubjectivity, potentially 
supporting the development of social competence.   
The study design was also designed to enhance PSM based on the claim that PSM creates 
a feeling of sharing in a meaningful interaction, and that lacking this may contribute to the 
qualitative differences in interactions by individuals with ASD (De Jaegher, 2013).  Motor 
coordination difficulties might contribute to difficulties with PSM and feelings of disconnection 
by disrupting the flow of the responsive engagement with the partner.  For this study, I refrained 
from making claims about the debate around PSM: if PSM allows the individual to understand 
the other’s perspective, or simply involves sharing in an interaction by responding to the other’s 
actions in context.  Instead, my perspective is that, regardless of this issue, individuals with ASD 
may benefit from the shared engagement and mutual responsivity of PSM as a means to 
experience social connection.   
2.4 Research on synchrony and qualitative differences in social behaviors 
 Over the years, researchers have studied the ability (or actual tendency) of individuals 
with ASD to perform a variety of specific social behaviors.   In many studies, the differences 
between the ASD and control groups disappeared after controlling for IQ or developmental age.  
Despite the comparable performance on these measures, researchers have still noted qualitative 
differences in the interactions by the participants with ASD and the members of the control 
groups (Garcia-Perez et al., 2007; Larkin et al., 2015; Rogers & Williams, 2006).  A few 
researchers have attempted to better describe these qualitative differences by exploring the 
37 
 
frequency and manner in which individuals performed these behaviors in various social contexts 
or when the meaning could vary depending on the context or style (Garcia-Perez et al., 2007; R. 
P. Hobson, 2010; Hughes & Leekam, 2004).  The DSM-5 (APA, 2013) describes qualitative 
differences in interactions that appear to result from limited coordination between various modes 
or components of communication:  
Among adults with fluent language, the difficulty in coordinating nonverbal 
communication with speech may give the impression of odd, wooden, or exaggerated 
"body language" during interactions. Impairment may be relatively subtle within 
individual modes (e.g., someone may have relatively good eye contact when speaking) 
but noticeable in poor integration of eye contact, gesture, body posture, prosody, and 
facial expression for social communication. (p. 54) 
This review focuses on studies that address these types of qualitative differences in interactions 
from an embodied perspective.  This includes studies that (a) explore qualitative differences in 
movement or the way individuals perform actions, (b) describe the social implications of 
qualitative differences in behaviors, (c) examine self-synchrony or coordination within an 
individual’s actions, or (d) investigate interactional synchrony between individuals.   
2.4.1 Qualitative differences in interactions and play. 
 Garcia-Perez et al. (2007) examined how differences in nonverbal communication relate 
to “intersubjective engagement” (p. 1310) by comparing structured interviews of adolescents with 
ASD to interviews of adolescents with intellectual disability.  They coded the videos for specific 
social behaviors, the context of those social behaviors, and subjective ratings of the adolescents’ 
intersubjective engagement.  They scored intersubjective engagement using two five-point scales: 
Affective Engagement and Flow of the Interaction.  These scales described behaviors that might 
be observed at each of the five levels.  These scales were also used in the current study with 
minor changes to describe the movement-based interaction and use of participant partners rather 
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than an adult interviewer.  Garcia-Perez et al. (2007) found that the adolescents with ASD scored 
significantly lower on both Affective Engagement and Flow of the Interaction.  However, when 
they examined the frequencies with which the adolescents performed certain social behaviors, 
they only found significant group differences in one behavior in one context: the adolescents with 
ASD nodded their heads less often when listening to the interviewer talk, although both groups 
nodded their heads equally frequently in response to yes/no questions.  The interviewer also 
changed his behavior with the adolescents with ASD, nodding his own head less when listening 
to the adolescents with ASD than the adolescents with intellectual disability.  Such nodding while 
listening allows the listener to show that he or she is paying attention and following what they are 
saying.  These findings point to the need for further research on the specific qualitative 
differences and social meanings of behaviors that differ in interactions by individuals with ASD. 
 More recently, this same research group explored interaction quality in parent-child 
interactions using two related scales that they created which similarly described the types of 
behavioral patterns observed at the different points on the scale (J. A. Hobson, Tarver, Beurkens, 
& P. Hobson, 2015; Larkin et al., 2015).  These scales were: “(i) Co-Regulation, involving 
contingency and elaboration in ongoing collaborative exchange and (ii) Intersubjective 
Engagement, involving the degree of mutual experience-sharing and affective contact” (J. A. 
Hobson, Tarver et al., 2015, p. 3).  One of these studies, used moment-by-moment coding of a 
period of free play (J. A. Hobson, Tarver, et al., 2015), while the other scored these in 30-second 
increments during semi-structured collaborative play activities (Larkin et al., 2015).  The 
researchers aimed to validate these scales, and this type of assessment, as an alternative means to 
measure social behaviors and processes in an interaction, in contrast to the more commonly used 
measures that count the frequency that an individual performs certain social behaviors.  Both 
studies found that autism severity was weakly to moderately correlated with the Co-Regulation 
and Intersubjective Engagement in the parent-child interactions.  They also reported that there 
was a difference between parent reports of the quality of their relationship and the interactive 
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process of the relating.  Larkin et al. (2015) also found that while most of the pairs shared in 
“coordinated joint attention,” more of the children with ASD spent time in “supported joint 
attention,” where the parents needed to prompt or support the child’s attention to the interaction.  
Similarly, there were differences in the predominate style of interactive play between the ASD 
and TD groups.  While not all parent-child pairs were the same, significantly more of the dyads in 
the ASD group spent most of their time in a more directive style of interacting rather than 
spending most of the time in a more balanced interactive style with each person offering 
contributions and elaborating on the game or play theme.    
J. A. Hobson, Tarver, et al. (2015) also investigated change in the parent-child interaction 
and ASD symptoms in the child before and after a year of Relationship Development Intervention 
(RDI), an intervention that focuses on social relations through “developing social-communication 
in the context of guided participation in meaningful activity” (p. 2).  After a year of RDI, they 
found improvement on all the interaction scales and calibrated autism severity (on the ADOS).  
Change on the ADOS was correlated with the initial Co-Regulation score for the parent-child 
interaction.  J. A. Hobson, Tarver, et al. (2015) report on an associated qualitative study of these 
scales in which: “Palmiotto (2015) coded themes within each engagement state and noted such 
attributes as: monitoring and aligning, control and rigidity, warmth, connectedness, and even 
“loving gaze” between co-participants” (p. 8).   
 Children with ASD frequently perform rigid routines with toys (such as lining them up in 
a row) rather than playing with them in more typical ways (Ingersoll, 2008).  When children (2-
13 years old) were matched for verbal mental age to children with other developmental or 
learning delays, however, children with ASD were able to perform the “mechanics” of play (such 
as flexible use of materials and using an object to represent something else), they just did not do 
so with the same qualities of playfulness (J. A. Hobson et al., 2013; R. P. Hobson et al., 2009).  
To explain what they meant by playfulness, these researchers defined playful pretense as a 
combination of investment, fun, self-awareness in creating symbolic meanings, and creativity.  R. 
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P. Hobson et al. (2009) proposed that a lack of playful pretense may help explain why the 
symbolic play by children with ASD is most often limited to object substitutions, as “the children 
may have learnt ‘a this can be a that’ rather than savoured [sic] the pleasures of ‘I can choose to 
give new meanings’” (p. 19).  They propose that playful pretense is important for the emotional 
quality of fun in shared play and interactions, and that playful interactions can help children 
develop flexibility, perspective taking, and intersubjective coordination (J. A. Hobson et al., 
2013; R. P. Hobson et al., 2009).  Playful engagement that incorporates flexibility, perspective 
taking, and intersubjective coordination is relevant to DMT as one of the aims of DMT with 
individuals with ASD is to increase expressivity, creativity and spontaneity.  Although issues of 
expressivity, creativity and spontaneity are not a primary focus of the current study, they are 
central underlying components of DMT as a whole.  In another one of their studies, the children 
with ASD engaged in the least symbolic play, made fewest shifts in symbolic meanings within 
their play, and spent the least amount of time in joint engagement with the adult (J. A Hobson, 
Hobson, Cheung, & Caló, 2015).  Both the children with ASD and the children in the control 
groups created more novel symbolic meanings within their play when they were engaged with an 
adult than when they were playing alone.  The researchers propose that either the fact that they 
were socially engaged or having the adults structure the interactions may have supported the 
children in initiating these symbolic shifts within their play (J. A Hobson, Hobson, et al., 2015). 
2.42 Qualitative differences in imitation. 
Imitation is generally understood to be an important skill for social development.  Studies 
of children with ASD have shown a correlation between a child’s use of imitation and the child’s 
use of joint attention, peer play, and possibly language (Ingersoll, 2008).  There have been 
conflicting findings on the ability of children with ASD to imitate others' actions (Ingersoll, 2008; 
McDuffie et al., 2007; Rogers & Williams, 2006).  When McDuffie et al. (2007) divided 
imitation into three types based on function, they found that the children with ASD were able to 
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imitate in order to learn how to complete a task and follow instructions to imitate, but showed 
significantly less spontaneous imitation, the more social form of imitation.  Infants typically play 
reciprocal imitation games with their caregivers.  Through this interactive form of imitation, 
children learn to share emotional experiences (Trevarthen, 2005), use their parent’s modelling to 
develop neural patterns to regulate their (Siegel, 2001), and learn the cultural rhythms of 
communicative turn-taking (Ingersoll, 2008; Trevarthen, 2005).   While limited spontaneous 
imitation is only one of many deficits seen in children with ASD, it is plausible that a lack of 
internal motivation to imitate restricts their opportunities to learn emotional co-regulation, social 
skills, and communication (Ingersoll, 2008; McDuffie et al., 2007).     
When adult research assistants imitated young children with ASD, the children then 
approached the adults and spontaneously imitated more often as well, even when these were very 
short interactions with new people (Escalona, Field, Nadel, & Lundy, 2002; Field et al., 2010; 
Nadel, Martini, Field, Escalona, & Lundy, 2008).  This suggests that imitating a young child with 
ASD may motivate the child to socialize and use spontaneous imitation to connect with another 
person.  Reciprocal Imitation Training (RIT) uses these tendencies to promote spontaneous 
imitation and socialization in children with ASD (Ingersoll, 2008).  In RIT, the adult first imitates 
the child, and provides opportunities for the child to imitate novel actions, and finally the adult 
uses hand-over-hand prompting to teach the child to imitate, if the child does not do so 
independently.  Studies on RIT have shown increased spontaneous imitation, improved social 
skills, generalization to other settings, and a maintenance of these increased social skills after the 
therapy ended (Ingersoll, 2008, 2010).  These studies did not describe the style or relational 
qualities of the children’s imitations nor did they go into any detail about the quality of their 
interactions or other social skills.  
Hobson and colleagues (J. A. Hobson & Hobson, 2007; R. P. Hobson, 2010; R. P. 
Hobson & Hobson, 2008; R.P. Hobson & Lee, 1999; Meyer & Hobson, 2004) used identification 
theory (see section 2.3.4) to design a series of experiments to investigate specific qualitative 
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differences in the ways that children with ASD imitate that may be relevant to social competency.  
Hobson and colleagues (R. P. Hobson, 2010; R. P. Hobson & Hobson, 2008; R.P. Hobson & Lee, 
1999) found that children with ASD generally imitated just the final goal, and not the stylistic 
qualities of the action (e.g.: position of hand, speed, force, shape in space), particularly when this 
style was not necessary to complete the task successfully.  When the children with ASD imitated 
an action, they were also more likely to move the objects in the same direction relative to the 
room rather than relative to their body (J. A. Hobson & Hobson, 2007; R. P. Hobson, 2010; R.P. 
Hobson & Lee, 1999; Meyer & Hobson, 2004).  The TD children, on the other hand, copied the 
orientation in relation to their body, meaning that if the adult demonstrated with the object 
pointing toward their body, the child turned the object to similarly point toward their own body.  
J. A. Hobson and Hobson (2007) then investigated if there was a relationship between using this 
person vs. space orientation and looking at the other person.  The children with ASD looked at 
the other person less overall and also showed differences in how they looked at the adult they 
were imitating.  While all the children used “checking” looks (quickly looking for feedback after 
doing an action) and “orienting” looks (looking at the adult in response to a sound or movement), 
the children with ASD rarely used “sharing” looks (a longer, deep gaze to share the experience 
with the other person).  Across both the ASD and TD groups, imitation of the orientation of the 
object in relation to the self was correlated with “sharing” looks, pointing to a relationship 
between having a person vs. object orientation and social sharing.    
2.4.3 Self-synchrony.   
 People generally move holistically with the actions of their various body parts and speech 
flowing in synchrony in a coordinated manner (Iverson, 2010).  If this is not the case, it can look 
jerky or unnatural (Miller et al., 2014).  This coordination typically begins early in life with 
infants starting to coordinate their movements, sounds, gaze, and facial expressions by the time 
they are a year old (Parladé & Iverson, 2015).  Lack of synchrony between communicative 
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modalities within the individual with ASD may contribute to the observed qualitative differences 
in social communication and possibly the feeling of reduced affective engagement in the 
interaction (de Marchena & Eigsti, 2010; Parladé & Iverson, 2015).   
While reduced or atypical gesture usage may contribute to the difficulties in nonverbal 
communication in individuals with ASD (APA, 2013), research studies have reported conflicting 
results on the use of gestures by individuals with ASD (de Marchena & Eigsti, 2010; Sparaci, 
2008).  As with other topics reported here, gesture usage in ASD may be better described by 
qualitative differences or delays rather than differences in skill or frequency.  De Marchena and 
Eigsti (2010) investigated if synchrony between speech and gesture was related to communicative 
skill in adolescents with ASD (N=15) and matched peers (N=15).  The adolescents were recorded 
telling a story based on a set of pictures.  Observers blind to the diagnosis rated the stories told by 
the adolescents with ASD as significantly harder to follow and less engaging.  While the two 
groups used gestures at a similar frequency, the individuals with ASD had a significantly longer 
delay between the onset of speech and the related iconic gesture (M=490 ms, SD=250 ms) than 
the TD group (M=240 ms, SD=200 ms).  Across both groups, longer delays between speech and 
gesture were correlated with less engaging and harder to follow stories.   
Parladé and Iverson (2015) found that in a group of infants, those who were later 
diagnosed with ASD engaged in some coordination of communicative acts (smiling with eye-
contact, or making sounds with eye-contact) at a similar rate as the other infants, while they were 
significantly less likely to coordinate their gestures with words or sounds.  Developmental 
precursors to a link between speech and gesture may be seen in infants in the weeks before they 
start babbling when they start to make more rhythmic arm movements (Iverson, 2010; Iverson & 
Wozniak, 2007).  Iverson and Wozniak (2007) proposed that the motor and language systems are 
entrained with the rhythms of the repetitive arm movements supporting the organization of 
repetitive babbling.  In a study of infants at higher and lower risk for ASD, Iverson and Wozniak 
(2007) found that a significant number of the infant siblings of children with ASD had a delay in 
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the onset of reduplicated babbling.  Although this is specific to language, the link between motor 
actions and communication is relevant to the current study as it suggests that decreased motor 
coordination may carry over into other aspects of social communication.    
Individuals with ASD tend to have challenges with aspects of motor coordination: studies 
find that they perform more poorly on tasks that require them to move multiple limbs, or their full 
bodies, at once (Fournier, Hass, et al., 2010; Isenhower et al., 2012).  Young children with ASD 
(3-4 years old) were less successful than their TD peers (2-4 years old) at coordinating both their 
arms to drum either in-phase (both sticks hitting the drum at once) or out-of-phase (alternating 
hands) in tempo (Isenhower et al., 2012).  The children with ASD were often unable to stick with 
the more challenging alternating hands rhythm, and had more variable tempos in all trials.  
Isenhower et al. (2012) relate that bimanual coordination is useful for many everyday motor tasks 
and claim that if individuals have trouble coordinating within their own bodies, it would be even 
more difficult for them to coordinate with others.  Barbeau, Meilleur, Zeffiro, and Mottron (2015) 
found differences between the motor skills of (a) individuals with ASD who started speaking late, 
(b) individuals with ASD who started speaking at a normal age, and (c) TD individuals.  More 
specifically, both the ASD groups had faster reaction times than the TD group.  The ASD groups 
each showed specific motor difficulties: the group with speech delay moved more slowly in the 
one-handed tasks, while those without a language delay were faster at these tasks, but had 
“significantly slower fine motor skills and poorer dexterity and bimanual performance than AS 
individuals with speech delay” (Barbeau et al., 2015, p. 9), showing a specific difficulty with 
coordination on a two handed task.   Miller et al. (2014) not only found motor deficits in children 
with ASD across various motor and motor coordination skills, they also found that just over half 
of the children with ASD were “judged by raters (blinded to the child’s diagnostic category) to 
have movements that were irregular, dysrhythmic or slow and halting” (p. 98) in the finger 
movement tasks.  The children whose movements were dysrhythmic performed worse on all of 
the praxis and eye-movement tests, while those with more rhythmic finger movements performed 
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better, looking more similar to the TD children.  Miller et al. (2014) propose that variability in (1) 
timing and (2) accuracy of movements in this subgroup of individuals with ASD suggest 
cerebellar dysfunction and that this variability “can interfere with the brain’s ability to build 
appropriate predictions of body position at the end of the movement” (p. 101).  This could explain 
the larger number of motor challenges in this subgroup and potentially explain other deficits that 
rely on cerebellar functioning.  The five adults with ASD interviewed by Robledo et al. (2012) all 
described some difficulties with motor coordination or control and some of them found it 
extremely challenging to combine actions and that this negatively impacted their lives.  
2.4.4 Interactional synchrony. 
Studies on rapport and interpersonal connections have shown that, in general, 
interactional synchrony increases closeness between individuals and groups (Kestenberg Amighi 
et al., 1999; Kinsbourne & Helt, 2011; Marsh et al., 2009; Noy, Levit-Binun, & Golland, 2015; 
Ramseyer & Tschacher, 2011; Tarr, Launay, Cohen, & Dunbar, 2015).  Anthropologists have 
described increased cultural cohesion during synchronous group activities like singing and rituals 
(Kinsbourne & Helt, 2011; Ramseyer & Tschacher, 2011).  Psychological studies of synchrony 
and mimicry have shown that these were correlated with increased positive feelings toward the 
other person and increased cooperation (Kinsbourne & Helt, 2011; Ramseyer & Tschacher, 
2011).  Dance/movement therapists use “group rhythmic action” in therapy sessions to create a 
feeling of group cohesiveness through moving in rhythmic synchrony (Sandel, 1993; Schmais, 
1985).  Shared rhythmic movement in DMT groups helps to create a bond between group 
members and can develop into shared emotional experiences, provide support to group members, 
and encourage sharing (Schmais, 1985).  Interactional synchrony may also support an infant’s 
development of empathy and social competence (Feldman, 2007; Kinsbourne & Helt, 2011).  
Feldman (2007) proposed that early interactional synchrony has a role in “in sensitizing infants to 
the understanding of emotions in self and other” (p. 339) based on findings that the degree of 
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synchrony between premature infants and their parents at 3 months is correlated with the child’s 
later skill at passing ToM tasks and understanding of other’s emotions as separate from their own.  
Ramseyer and Tschacher (2011) studied movement synchrony and delayed mirroring of 
the other’s movement (echoing) between the therapist and adult client in verbal psychotherapy 
sessions.   They found that sessions with more synchrony were correlated with client reports of 
(a) a better therapeutic relationship, (b) higher self-efficacy, and (c) greater symptom reduction.  
These associations were true for both complete synchrony and mirroring that occurred with a time 
lag of up to five seconds.  When the therapist echoed the client’s movements more in early stages 
of therapy, this was associated with better relationship quality.  The sessions when the client 
echoed the therapist were associated with client feelings of self-efficacy. 
In studying healthy adults’ experiences of empathy in interactions, dance/movement 
therapist Fraenkel (1983) found that empathy was related to echoing of movements.  Echoed 
movements were defined as the same, or similar, movements performed by first one, then the 
other, participant at a slight time lag of 2-4 seconds.  The shorter delay of up to two seconds was 
associated with emotional empathy while a longer delay of four seconds was related to cognitive 
empathy.  Synchronous movements also occurred during these conversations, but synchronous 
movements appeared to serve more of a ritualistic purpose in supporting the beginning and 
ending of the interactions, and synchrony was not correlated with empathy.   
A few studies have investigated interpersonal synchrony in improvised movements in a 
simplified mirroring activity which they called an adapted “mirror game” paradigm (Noy, Dekel, 
& Alon, 2011; Noy et al., 2015).  These researchers reduced the movement possibilities by 
having each partner slide a handle along a track, but the participants were free to move at 
different speeds and distances before changing directions.  The researchers measured the exact 
speeds and changes of direction of each individual’s motions while they mirrored their partner’s 
movements along these parallel tracks.  The participants took turns leading, following, and also 
doing “joint improvisations” without a designated leader with instructions to “imitate each other, 
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create synchronized and interesting motions, and enjoy playing together” (Noy et al., 2011, p. 
20951).  The researchers were interested in this joint improvisation as it involves something 
beyond just the actions of each individual, and comes out of the interaction itself.  In their first 
experiment, Noy et al. (2011) found that experts in improvisation (actors, dancers, and musicians) 
were more precisely in synchrony and had more variety in their movements when they were 
improvising together than when they were leading and following each other.  In fact, the partners 
adjusted to each other’s changes in direction at faster rates (as little as 40 ms) than would be 
possible through visual feedback alone.  Interestingly, the novices in improvisation showed the 
opposite pattern:  they demonstrated less variety and synchrony in the joint improvisation 
condition.  Noy et al. (2011) stated that this shows the difficulty of sharing leadership as both 
individuals must initiate and manage to agree on movement together.  In a further study, Noy et 
al. (2015) investigated the relationship between this precise measure of synchrony and the 
participant’s subjective feelings of togetherness in the mirror game improvisation.  They 
measured the heart rates of expert improvisers while they were playing the adapted mirror game 
and then had each participant continuously rate their feelings of togetherness by turning a dial as 
they watched a video of the games they just completed.  Interestingly, increases in the 
participant’s heart rates, and correlation between their heart rates, were much more closely 
correlated to the subjective ratings of togetherness than the measures of exact synchrony in their 
movements, and these were not simply a function of the speed of the movement. 
If individuals with ASD do not use similar levels of synchronous and echoed movements 
in interactions, this may explain part of the decreased feeling of relatedness, connection, empathy, 
or flow.  Given Fraenkel’s (1983) findings, individuals who need longer to plan their movements 
may echo behaviors at a longer delay, so that others experience this as demonstrating more 
“cognitive empathy” than “affective empathy” (p. 42).  Individuals with ASD may also differ in 
their use of other aspects of “togetherness” that were correlated but not synonymous with exact 
synchrony in Noy et al.’s (2015) study. 
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2.4.5 Interactional synchrony and ASD. 
 Several small studies have investigated the relationship between interactional synchrony 
and the quality of social interactions by children with ASD (Delaherche et al., 2013; Marsh et al., 
2013; Saint-Georges et al., 2011).  These studies used a variety of definitions of interactional 
synchrony including: (a) behaviors that occur at the exact same time, and (b) responsive, but non-
identical behaviors, which occur within three seconds of each other.  These studies are limited by 
their small sample sizes, but indicate that individuals with ASD may deviate from the typical 
rhythms of interactional synchrony.      
 One of the first researchers to address this topic of self and interactional synchrony in 
ASD was Condon (1968, 1975).  Condon used micro-analysis of video to explore frame-by-frame 
changes in sound and movement and capture all the minute details of interpersonal synchrony in 
interactions.  In typically functioning adults, Condon found that both the speaker and the listener 
made small motor movements exactly in time with the speaker’s utterances.  Condon (1968, 
1975) found similar, but delayed, responses to speech sounds in children with a diagnosis of an 
ASD or “autistic-like” symptoms (as the diagnosis was uncommon at the time).  He found that 
individuals with developmental delays consistently made small movements or postural 
adjustments a few seconds after a sound.  Each individual had his or her unique delay: with 
movements consistently occurring in a set number of frames after the onset of a sound (Condon, 
1975).  He found that children with “autistic-like” symptoms had a longer delay between the 
onset of the sound and their movement than the children with reading problems.  He also 
discovered some differences in the children’s patterns of synchrony: one 3.5 year old girl with 
autism moved in synchrony with all sounds in the environment rather than synchronizing her 
movements just to other people’s sounds and speech (Condon, 1968).  This constant 
synchronization of movements to all sounds resulted in the girl moving in (what her parent’s 
called) “bizzare” ways, although it actually represented a more complete synchronization to the 
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environment, rather than the more limited synchronization focused on social sounds that Condon 
observed in typically functioning individuals.   
 Marsh et al. (2013) compared the tendency of children, with and without ASD, to 
unconsciously match their rhythms of rocking in rocking chairs to those of their parents.  This is 
an example of “low level” interactional synchrony, a form of synchrony that occurs when 
individuals automatically synchronize without being aware that they are doing so.  This form of 
synchrony regularly occurs in everyday interactions, such as when two people walking together 
step in synchrony.  Marsh et al. (2013) found that the children with ASD (n=8) were less likely to 
match the pace of their rocking to their parent’s than the TD children (n=15).  The children with 
ASD spent less time rocking in synchrony and also made a smaller shift from their initial pace to 
their parent’s pace when the parent started rocking at a new rate (dictated to them through 
headphones).  Marsh et al. (2013) claim that rhythmic synchrony connects the individual to the 
social world as we coordinate with others.   
 Trevarthen and Daniel (2005) observed that when a father played an interactive game 
with his 11 month-old twin daughters, one of whom was later diagnosed with ASD, the two girls 
showed different rhythms of arousal and attention.  The TD twin expressed anticipation with 
predictable patterns of withdrawal and re-engagement that were synchronized with her father’s 
increasing and deceasing levels of excitement and arousal.  With this twin, the game repeated 
itself in a consistent rhythm with stable patterns of engagement from both daughter and father.  
The twin who was later diagnosed with ASD, on the other hand, did not use anticipation, did not 
have a predictable rhythmic pattern to her withdrawal, and showed few signs of reengagement.  
With this twin, the father appeared to attempt to reengage her by physically stimulating her and 
repeatedly giving her a high energy “Monster Belly Blow” without the build-up of arousal that he 
used with the TD twin (Trevarthen & Daniel, 2005).  Trevarthen and Daniel (2005) theorized that 
the father adopted these higher energy and more invasive patterns in order to elicit a response 
from this twin when she did not show anticipation.  Adjustments like this do not appear to be 
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uncommon when adults interact with a child with ASD.  As seen below, Delaherche et al. (2013) 
even found that they could identify the children with ASD in their study by looking exclusively at 
the therapist’s rhythms. 
 Delaherche et al. (2013) found differences in the interactional synchrony between child 
and therapist both between the ASD and TD groups and between the different tasks. In this study, 
the child and therapist took turns either imitating or directing each other in assembling toy figures 
from matching sets of pieces.  For the first trial, the child sat across the table from the therapist 
and could see the therapist build the first figure.  After this, a short wall was placed on the table 
so that the child and therapist could see each other’s faces, but not each other’s hands or figures.  
The therapist and child each took a turn verbally instructing the other how to put together a new 
figure.  The researchers measured gestural synchrony, timing of moving, speaking and pausing, 
and the adequacy of their speech in each condition.  According to a computer analysis of their 
arm motions, both the children with ASD and the TD children synchronized their gestures with 
the therapist when they could see the therapist’s arms in the first imitation task.  The TD child 
and therapist pairs continued to synchronize their gestures despite the fact that they could not see 
other’s arms.  The therapist and child with ASD pairs synchronized less, and also had a more 
variable time lag when they did make similar gestures at a delay.  The TD children and therapist 
pairs fell into a fairly consistent rhythm of pauses, gestures, and speech for this fairly repetitive 
task.  In the ASD group, the variability in the timing was seen across tasks and analyses.  The 
children with ASD also made more gestures and statements that were inadequate to communicate 
all the information necessary for their partner to complete the task.  In an analysis of the 
synchrony, gestures, and speech in the imitation task compared to untrained raters’ assessments 
of the overall interaction, Delaherche and Chetouani (2011) found that the interactions with 
longer pauses between gestures were judged as more coordinated.  Variable pauses by the 
therapist, and short pauses by the child, were also correlated with lower coordination, perhaps 
because the children were judged to be less attentive when they continued moving.  Interestingly, 
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exact synchrony tended to be negatively correlated to overall coordination between the pair, while 
a slight delay of two seconds tended to be positively correlated to coordination.  They proposed 
that the children who were scored by the computer as having more exact synchrony may have 
been seen by observers as less attentive and responsive because they did not pause while the 
therapist demonstrated, leading to lower ratings of interaction quality.   
 Saint-Georges et al. (2011) compared videos of parent-child interactions of infants who 
were later diagnosed with ASD (n=15), intellectual disabilities (n=12), or typical development 
(n=15).  They found group differences in the patterns of responsive behaviors between the pair, 
but not differences in the frequency that either the parents or the infants performed specific social 
actions.  The researchers coded the videos for a variety of social actions (such as eye gaze, 
seeking contact, sharing affect) performed by each parent and infant, and then coded all the 
behaviors that occurred within three seconds as synchronous “interactive events” regardless of the 
similarity or difference of each individual’s behavior.  Even before the infant was 6 months old, 
the researchers started to see patterns of differences: the intellectual disability group appeared to 
have delayed social interaction patterns, while the infants later diagnosed with ASD followed a 
unique developmental pattern.  Infants with ASD first oriented less toward the parent, then started 
to use more passive behaviors when orienting toward the parent, and after turning 1-year-old, 
they showed fewer receptive behaviors.  The researchers found no difference in the parents’ 
responses to the infants’ initiations, but they did use more “up regulation” and touching to 
stimulate engagement from the infants later diagnosed with ASD.  The interactive context was 
essential as the authors only found these patterns at the level of the interaction; there were no 
group differences in the overall frequencies of any of the infants’ behaviors.   
2.5 Dance/Movement Therapy 
 Dance/movement therapy uses the integrated nature of the mind and body to cultivate 
personal and interpersonal well-being through movement explorations within the context of a 
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therapeutic relationship (ADTA, 2009; F. J. Levy, 2005).  Dance/movement therapists work with 
individuals of all ages and a variety of diagnoses in schools, medical settings, psychiatric centers, 
residential care facilities, and more (ADTA, 2009; F. J. Levy, 2005).   The therapist adapts to the 
unique needs and abilities of the individual or group while working from the premise that the 
body and its movement reflects aspects of the individual’s cognitive and emotional state at any 
level of functioning (Kestenberg Amighi et al., 1999; F. J. Levy, 2005; Sandel, 1993).  
Dance/movement therapists encourage clients to explore novel movement patterns while 
maintaining bodily awareness in an effort to help individuals increase their expressivity, increase 
their emotional coping skills, improve their self-awareness, and explore new responses to 
challenging situations (Kestenberg Amighi et al., 1999; F. J. Levy, 2005; Sandel, 1993; Schmais, 
1985).   
2.6 Mirroring and Dance/Movement Therapy 
 Dance/movement therapists use techniques such as mirroring and attunement to match 
elements of the client's movement, sharing and reflecting aspects of their nonverbal expression 
(F. J. Levy, 2005; Sandel, 1993).  When the therapist attunes and shares the client’s rhythmic 
patterns, this creates a sensory experience of sameness that increases feelings of being understood 
and supports empathy and communication (Kestenberg Amighi et al., 1999).  The therapist can 
match the client’s actual movements or attune more generally to the individual's emotional state 
or movement features and reflect this through other sensory modalities or movement variations 
that convey this shared state by embodying some characteristics of the client’s movement 
(Sandel, 1993).  By reflecting the client’s movements or the nonverbal expressions of their 
emotional state, the therapist can give even a nonverbal client the chance to feel seen and 
understood (Devereaux, 2012; F. J. Levy, 2005; Sandel, 1993).   
Clients can be taught a structured and simplified form of attunement, mirroring, to do 
either with the therapist and/or with others in group therapy sessions.  The technique of mirroring 
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differs from pure imitation in that it incorporates the experience of sharing movement qualities 
rather than simply the form or function of the action, so that both individuals embody the same 
emotional quality of the movement (Behrends et al., 2012; Sandel, 1993).  Thom (2010) proposed 
that mirroring preschool aged children may increase the child’s attention to both the bodily and 
cognitive aspects of their emotional experiences.  In the preschool aged children with whom she 
worked, Thom observed that the children who were more successful at nonverbal attunement 
were also more successful in social interactions.   
 Eberhard-Kaechele (2012) presented a developmental model of mirroring with several 
stages of mirroring associated with various stages of infant development.  She proposed that the 
first stage of mirroring involves the infant initiating the actions and directing the attention, 
supporting the infant in gaining awareness of the self and learning that events that occur together 
may be related.  The next stage of mirroring is medial/oceanic mirroring, involving sharing 
completely simultaneous movement with the partner, demonstrating “perfect” contingencies.  
Concordant mirroring includes several subcategories that are related to exploration of the social 
world, joint attention, and differentiation of one’s own perspective on the world.  These levels of 
mirroring are closely related to the mirroring activities discussed here and include nearly 
matching mirroring of movement (modal mirroring), mirroring across sensory modalities (cross 
modal mirroring), side-by-side mirroring which can be toward another object or person as in joint 
attention (parallel mirroring), and taking turns performing the mirrored action (counter 
movement).  Koch et al. (2015) suggested that adolescents and adults with ASD may primarily 
engage in this level of mirroring and may have limited access to the highest stages of mirroring.  
The measures of Synchrony and Following in the current study should capture these forms of 
mirroring.   The higher developmental stages of mirroring become more playful and interactive 
and involve delays in mirroring, contrasts and variation in the movement, and finally 
complementary interaction with each taking a role that requires the other role to complete it 
(Eberhard-Kaechele, 2012).   
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2.7 Dance/Movement Therapy and Autism Spectrum Disorders 
 Dance/movement therapists have worked with individuals with ASD since the 1960s 
(Adler, 1968; Kalish, 1968; F. J. Levy, 2005).  By using both movement and verbalization in their 
interactions with clients, dance/movement therapists can address relational skills at both a 
sensory-motor and cognitive level (Devereaux, 2012; Kalish, 1968; F. J. Levy, 2005).  Movement 
can be used to initially make contact with the nonverbal client and also assess the emotional state 
of an individual with limited expressive language (Adler, 1968; Kalish, 1968).  Sharing sensory-
motor experiences within the context of a relationship is expected to allow individuals with ASD 
to experience their own bodily sensations while remaining in relation to the other to develop 
foundational social skills such as those found in early dyadic relationships (Merna, 2010).  The 
therapist may also help a client expand their range of expressive movements, awareness of their 
body, and emotional self-awareness (Devereaux, 2012; Merna, 2010).  For individuals of all ages 
and functioning levels, the dance/movement therapist supports social learning through structures 
designed to promote engagement, spontaneity, and responsivity in the therapeutic relationship 
rather than primarily teaching social concepts as a set of social rules.   
 Although mirroring is only one technique used in DMT with individuals with ASD, I 
focus on it here as it was the activity examined in the current study.  In mirroring activities, the 
dance/movement therapist can work with the individual with ASD to take turns leading and 
following movements, providing structured opportunities for the individual to practice 
coordinating with another person in a variety of body movements and expressions (Behrends et 
al., 2012).  Moving simultaneously requires maintaining an awareness of internal bodily 
sensations while processing the visual display of the other’s movement.  This feature of DMT 
makes it a potentially viable intervention to address the coordination of what Mundy et al. (2010) 
referred to as self-and-other referenced processing.  Mirroring is expected to give the individual 
with ASD the chance to repeatedly practice awareness of the self-in-relation-to-other on a body 
movement level.  The structure of the activity offers the individual with ASD an opportunity to 
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practice embodying coordinated actions with another person in a more predictable situation than 
is found in everyday interactions.  The focus on the body rather than a task directs the individual's 
attention to the other person and the qualities of the movement itself, including its emotional tone.  
Behrends et al. (2012) proposed that a structured DMT intervention for individuals with ASD 
include frequent opportunities to practice moving in and out of synchrony with others.  They 
posited that this alternation “can be important for strengthening a sense of connectedness with 
others as well as refining the self-other differentiation, which are both needed in empathic social 
interactions” (Behrends et al., 2012, p. 110).  They suggested that individuals with ASD may 
need to develop a clearer sense of their own bodies to support interaction with others.  This view 
echoes other EII theories presented in this literature review, again asserting that it is necessary to 
sense one's own body in order to sense the emotional and “physical state of another person with 
[one's] own body” (Behrends et al., 2012, p. 108).   
2.8 Movement Qualities 
Given the use of the body and movement as a primary tool for change in DMT, 
dance/movement therapists are trained in observing and assessing clients’ movement.  Most of 
the movement observation and assessment tools used by dance/movement therapists are based on 
Laban Movement Analysis (LMA; Bartenieff & Lewis, 1980; Kestenberg Amighi et al., 1999).  
Laban and his followers intensely observed adults moving in everyday life and work settings to 
develop the LMA framework and its categories of movement qualities (Bartenieff & Lewis, 
1980).  Based on these observations, they theorized that people physically embody their internal 
states and styles of interaction with the world (Davies, 2006; Kestenberg Amighi et al., 1999).  
While the individual’s internal state cannot be fully known to an outside observer, the 
individual’s posture and movement qualities are a partial reflection, or physical embodiment, of 
the individual’s state, and these can be observed and described (Davies, 2006; Kestenberg 
Amighi et al., 1999).  One major category of movement qualities is known as efforts; efforts 
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describe the quality of movements in relation to space, weight, time and flow, and convey a 
message about the mover’s internal attitudes toward the action and environment (Bartenieff & 
Lewis, 1980).   
Kestenberg and colleagues expanded on LMA by carefully observing children’s 
movements for a developmental progression of movement qualities (Bartenieff & Lewis, 1980; 
Davies, 2006; Kestenberg Amighi et al., 1999).  In this, they also described the relation between 
various movement tendencies and psychological states.  The resulting Kestenberg Movement 
Profile (KMP) is an extensive tool with nine different categories and 6-8 features of the 
movement within each category (Kestenberg Amighi et al., 1999).  To complete a full Kestenberg 
Movement Profile requires substantial training and has only moderate inter-rater reliability 
(Koch, Cruz, & Goodill, 2001; Koch, 2006).  When completing a Kestenberg Movement Profile, 
it is important to note the absence or overuse of specific movement qualities since the frequent 
embodiment of any particular pattern of movement qualities is assumed to be roughly reflective 
of the individual’s psychological state and manner of interacting with the world (Kestenberg 
Amighi et al., 1999; Koch, 2006; Koch 2011; Koch 2014).  More recent research supports the 
proposal that some of the movement features described by the KMP influence individual’s 
experience: when research participants were directed to engage in movements with specific 
movement qualities, these contrasting features of the movement were found to influence their 
affect and attitudes (Koch 2011; Koch 2014).     
The raters for the current study used KMP and LMA terms to describe the participants’ 
movement qualities and offer insight into their style of engagement in the movement-based 
interactions.  This study focused on effort qualities and measured Effort Synchrony to investigate 
the degree to which the partners shared in the effort qualities when doing an action.   
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2.9 Observational Studies on Movement Qualities and ASD 
 Based on their observations of children with ASD, Sossin and Loman, two of the major 
contributors to the KMP literature, presented their expectations of what might be found in a study 
of movement qualities in children with ASD.  As Sossin (2015) reports: 
It is anticipated that children with autism will show excessive neutral tension-flow, 
excessive neutral shape-flow, and excessive localization of gesture.  They will likely 
show a lack of more adaptive partial stabilization of tension.  Moreover, it is anticipated 
that there will be very little shaping in planes, even relative to others at young ages, as 
these patterns are linked to mulitdimensional relationships, which are deficient.  It is 
expected that intrapersonal matching (between dynamic and structural patterns) will also 
be highly limited, and that imbalances will be especially notable as per stereotypic styles.  
Interpersonal patterns are expected to be notably discordant overall. (p. 107) 
 Several small studies have investigated the movement qualities used by children with 
ASD, and these were all too small or lacked sufficient specificity to inform the design of the 
current study.  McIntyre (1978) conducted a small correlational study of eight 5-7 year old 
children, and found that children who used a smaller range of space and weight efforts (using an 
adapted form of LMA) demonstrated more avoidance behaviors on the Behavior Rating 
Instrument for Autistic and other Atypical Children (BRIAAC).  She proposed that the children 
with a smaller range of movement qualities used avoidance behaviors because they found it 
difficult to adapt to different aspects of the physical environment.   Bukowski (1984) investigated 
how ten children with ASD used space and focused their attention during gross motor play.  She 
found that the five nonverbal children used less of the space in the room, had less variety in the 
size of their movements, and had lower overall levels of attention than the five verbal children.  
Through an in-depth analysis of movement patterns in interactions between a nonverbal 8 year-
old boy with ASD and his dance/movement therapist, Cole (1982) found that these movement 
patterns could be used to describe the development of a therapeutic relationship between the child 
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and therapist.  Diagle (1993) evaluated movement attunement and clashing between a mother and 
child by creating KMP profiles of the pair before and after DMT.  These KMP profiles revealed 
strengths and potential goals for both the child and the mother-child relationship.  Kalish (1976) 
used the BRIAAC to compare 195 typical children and 75 children with ASD and found that the 
movement subscale of the BRIAAC could be used to distinguish between the preschool aged 
children with and without ASD.   
2.10 Studies on DMT and ASD 
 In addition to these observational studies of movement qualities in ASD, several 
researchers have investigated DMT, creative movement, or other movement therapies as 
interventions for individuals with ASD.  Most of the extant outcome studies of DMT with 
individuals with ASD are small and investigated young or low functioning children.  This review 
therefore includes studies of both DMT and other dance or creative movement interventions that 
addressed interpersonal interaction or socialization.   
There were three recent studies on adults with ASD in DMT.  Edwards (2015) 
investigated four participants’ sensory issues and how these impacted their interactions in DMT 
groups; this study was described above in the review of literature on sensory issues (see Section 
2.1.2).  A second recent study was a pilot study of the DMT groups used for the parent study for 
this secondary analysis; this study is discussed later (see Section 2.12).  The third was a seven-
week-long case study of a low functioning 23-year-old man with ASD (Wadsworth & Hackett, 
2014).  The sessions in Wadsworth and Hackett’s (2014) study followed a consistent format 
including a warm-up, mirroring, a “six-part story” intervention (intended to develop coping 
strategies through developing and embodying a narrative), and relaxation techniques.  This client 
showed improvement in mood (demonstrated through the selection of pictures of expressions 
before and after sessions), body awareness and movement (shown through a fuller use of his body 
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in embodying an imaginary character in the story), and socialization and communication (as he at 
first simply responded to the therapist and in later weeks also initiated communication).   
Merna (2010) conducted a content analysis of all the available studies and published 
literature on DMT with nonverbal and low verbal children with ASD.  Merna had access to 45 of 
63 studies and publications that met her criteria, including 33 case studies and three quasi 
experimental studies.  Of these, 32 were MA theses, showing that the predominance of research 
in the field is done by MA students with limited resources.  Although her content analysis did not 
include any studies on higher functioning or older individuals with ASD, a scan of the literature 
shows that studies on these populations are even less frequent.  Several of the studies described 
elsewhere in this literature review are also included in Merna’s analysis: Cole (1982); Diagle 
(1993); Hartshorn et al. (2001); Adler (1968); and Guerra (1989).   
Although Merna (2010) focused on lower functioning individuals, her findings are 
relevant for the current study as they address diagnostic features common to all ASDs and this is 
the largest combined data set on DMT for individuals with ASD.  Merna examined the outcomes 
reported in each of these studies and categorized them into five major categories related to the 
diagnostic features of ASD and movement specific outcomes.  She found that 41% (443) of the 
reported outcomes were related to socialization, 30% were DMT specific outcomes, 19% were 
related to communication, 5% of outcomes were related to restrictive, repetitive, and stereotyped 
behaviors, and 4% of outcomes were related to challenging behaviors.  She subdivided each of 
these major categories into more specific subcategories of outcomes.  Most of the socialization 
outcomes were in the subcategories of: “increase in early social dyadic behaviors” and 
“improvement in relationship development and formation.”  The largest overall subcategory, with 
160 reported outcomes, was “increase in movement repertoire.”  Merna reported that the 
“increase in movement repertoire” outcomes included increases in both functional and expressive 
movement.  She proposed that the children’s increased movement repertoires may have supported 
them in improving their social relatedness through increased expressivity.   
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 Conner (1998) conducted a small single group study with four preschool children with 
PDD (NOS).  After two weeks of daily group DMT, the children showed significant improvement 
in the body movement sub-scale of the BRIAAC.  This was a meaningful effect, moving them 
into higher levels of motor functioning.  They also showed trends toward improvement in the 
relational sub-scales of the BRIAAC, but this change was not significant.  Conner’s narrative 
descriptions of the children’s change over time focused primarily on changes in the adult-child 
relationships and included little discussion of the impact of movement on the interaction between 
peers.   
Adler (1968) conducted one of the earliest published intensive case studies of DMT with 
a three year old nonverbal girl with autism who had no other therapies at the time.  Adler watched 
the video of their 1st, 9th, 16th and 26th DMT sessions repeatedly and found four major themes 
across the sessions.  She then scored the frequency of each of the behaviors associated with these 
themes in the first and last sessions.  When Adler compared the frequencies between the first and 
last sessions, she found that in the final session, the child allowed the therapist (Adler) to get 
closer and touch her more, she gave more eye-contact, and she made more gestures toward the 
therapist.  The child also engaged in fewer stimulatory or repetitive behaviors in the last session.  
Adler noted that there was more synchrony between her and the child when they were touching, 
and this was often followed by a period of dyssynchrony and increased distance when the touch 
ended.  Condon’s (1968) study, also reported above, used the video from Adler’s sessions with 
this girl to discover that she tended to synchronize her subtle movements to all sounds in the 
environment rather than synchronizing these just to speech sounds, as is typical.   
Warnick (1995) investigated if adding movement activities intended to increase a child’s 
motor repertoire would, in fact, do so.  She defined an increased movement repertoire as use of an 
increased range of effort qualities as rated on an adapted LMA assessment.  Warnick provided six 
weeks of daily individual therapy to four boys (5-10 years-old) with autism.  With two of the 
boys, she “empathically reflected,” or mirrored, their movement, and with the other two boys she 
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reflected their movement and incorporated activities intended specifically to expand their 
movement repertoire.  As the therapist (Warnick) was not a trained dance/movement therapist, 
her designations of the two conditions as DMT and control are not appropriate (nor does the 
description of the interventions accurately describe DMT and a non-DMT control).  The two 
independent observers that scored each child's movement on an adapted LMA assessment each 
focused on different aspects of the movement, leading to low inter-rater agreement and different 
results depending on the rater.  There was no clear increase in motor repertoire for the boys in 
either condition.    
 The largest controlled trials on dance or movement based interventions to address social 
goals come from outside the field of DMT.  Hartshorn et al. (2001) conducted a controlled study 
of “movement therapy” with preschoolers (3-7 years) with ASD.  They reported that they used 
trained “movement therapists,” but did not describe their training or the therapy itself.  They 
compared 38 children in classrooms that received group movement therapy twice a week with 38 
children in classes that only had one initial and one final movement therapy session at 2 months.  
Each child’s behaviors were coded in the videos of the initial and final sessions of both groups.  
In the final session, the children that had weekly movement therapy groups performed 
significantly more passive on-task behaviors, engaged in less wandering, resisted the teacher less, 
and showed fewer negative responses to touch than the children in the control group.  Hartshorn 
et al. (2001) did not account for increased familiarity in the children in the classrooms with 
regular movement therapy sessions.   
Greer-Paglia (2006) investigated the effect of creative dance on socialization in children 
with ASD using a modified crossover design with 54 children (ages 3-12).  She contrasted her 
creative dance program with DMT, calling her program more skill based while still sharing the 
underlying assumptions about the interconnected nature of body-mind.  One of her primary aims 
was closely related to the common DMT goal of expansion of movement repertoire: “creative 
dance programming encourages children to increase their nonverbal communicative repertoires, 
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and to attend and respond to nonverbal signals generated by others” (Greer-Paglia, 2006, p. 25).  
Eleven classrooms of children with ASD received 15 weeks of circle-time and 15 weeks of 
creative movement.  Each classroom was randomly assigned to receive creative movement either 
first or second.  The children’s behaviors were coded using video of the sessions and the Real 
Life Rating Scale (RLRS) for autism.  Greer-Paglia found that the children showed improved 
scores on the RLRS over time for both circle time and creative movement, but that the scores 
improved significantly more in the creative movement groups than in the circle time groups.  This 
was true for both verbal and nonverbal children, but the performance gap between verbal and 
nonverbal children became smaller in the creative movement groups, suggesting that nonverbal 
children in mixed level groups may gain extra benefit from creative movement. 
2.11 Interactional Synchrony in DMT Sessions for Children with ASD 
 Two studies specifically investigated movement synchrony between children and their 
adult partners in DMT.  While these are both small studies with many limitations, they are highly 
relevant to the current study, and are therefore reviewed here in detail. 
 Guerra (1989) measured children's use of movement synchrony and proximity during 
DMT groups for children with ASD and their parents.  The children (N=14) were between 3-18 
years old and had already attended the DMT groups for varying lengths of time.  Ten-minute-long 
video clips of each child were coded every 10 seconds for the presence or absence of three forms 
of movement synchrony: Effort Synchrony, Rhythmic Synchrony, and Spatial Synchrony.  
Guerra combined these three forms into two categories for analysis: 1) “Simultaneous 
Synchrony” in which all three types of synchrony occurred in a single 10-second interval 
(showing matching of all these movement qualities at once), and 2) “Total Synchrony” for the 
total number of 10-second-intervals in which any form of synchrony occurred.  Simultaneous 
Synchrony was significantly correlated with the child's age: older children showed more complete 
matching of movement qualities.  Total Synchrony was significantly correlated with the number 
63 
 
of DMT sessions the child had attended (4-58 sessions).  Proximity, functioning level, gender, 
and other creative arts therapy experience were not correlated with each other or with Synchrony.   
Since Guerra's study included both young children and adolescents, the participants in the current 
study may be more similar to the older children in her study.  This suggests that the participants 
in the current study may have been more likely to engage in more complete matching of 
movement qualities or in more forms of Synchrony than the younger children described by many 
of the studies in this literature review. 
 Woodring (1987) compared the movement synchrony between the child and therapist in 
individual DMT sessions with children (5-6 years) with ASD (n=3) and TD children (n=4).  The 
TD children were matched for age but not cognitive level to the low functioning children with 
ASD and the sessions were tailored to the level and needs of the child, so that the structure and 
goals differed for each child.  The children with ASD had all received DMT with Woodring prior 
to the 15 weeks of the study.  Two observers recorded the frequency of Postural, Rhythmic, 
Spatial, and Effort Synchrony in the 2nd, 8th and 15th sessions.  Woodring found that the three 
children with ASD were in Synchrony with her more often than the TD children, although the TD 
children also moved less overall, tending to spend more time interacting verbally.  She also used 
mirroring less often with the TD children as some of them reported feeling uncomfortable with 
her mirroring them, potentially decreasing the amount of time that Woodring herself moved in 
synchrony with the child, as well as reducing the amount of time they were engaging in a task 
specifically structured to create interpersonal synchrony.  The overall amount of Synchrony 
decreased over time and the predominate form of Synchrony also changed over the course of the 
intervention.  Woodring proposed that this may have been due to different interactional needs in 
the different stages of the development of the therapeutic relationship.  The TD children showed 
more synchrony in the first sessions when they looked more often to the therapist for direction.  
This finding is similar to Fraenkel’s (1983) finding that movement synchrony in adult interactions 
was greatest at the beginning and end of the sessions and appeared to serve a specific function to 
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guide introductions and the beginning of an interaction.  While the TD children were in Effort 
Synchrony with her at various points throughout the sessions, the children with ASD rarely used 
effort qualities in their movement at all.  Woodring related that some of the TD children used 
more back-and-forth turn taking movements.  This suggests that the TD children may be using 
more of what Eberhard-Kaechele (2012), describes as developmentally higher forms of mirroring 
while the children with ASD may have displayed more modal mirroring (see section 2.6), and 
therefore more Synchrony as it was measured in Woodring’s study.     
2.12 Pilot Study for the Parent Study  
 The researchers of the parent study for this secondary analysis tested their structured 
DMT group protocol in a seven-week pilot study with 16 participants (16-47 years old, any ASD 
diagnosis) in the DMT group and 15 treatment-as-usual controls (Koch et al., 2015).  The pilot 
study measured affect (PANESS questionnaire), empathy (Interpersonal Reactivity Index and 
short form of the Emotional Empathy Scale), body-awareness, self-other awareness, social skills, 
and overall well-being (all questionnaires developed by Koch and colleagues).  Participants 
completed these self-report measures before and after the seven weeks of the DMT or control 
condition.  The DMT group members also completed weekly process questionnaires at the end of 
each group on joy, body-awareness, and self-other awareness.  After each session, the therapists 
and research assistants also reported on their observations of each participant's self-awareness and 
engagement in mirroring activities.  They found small but significant improvement in the 
participants in the DMT group relative to the control group on variables of body-awareness, self-
other awareness, social skills, and overall well-being (positive affect, depressive affect, vitality, 
coping, less tension and anxiety).  Within well-being, the difference was found in the subcategory 
of decrease in tension; there was no significant difference between the groups on affect or 
empathy.  As motivation drives engagement in activities and participation in therapy, it is 
important to note that the participants were motivated to engage in DMT (13 of 16 said they 
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would continue given the opportunity) and the participants showed increased joy over the course 
of the sessions on both self-report process measures and therapist observations.  Limitations 
included the use of mostly newer instruments and primarily self-report measures for individuals 
who may not have high levels of self-awareness.  The therapists noted that participants at all 
levels of functioning engaged in both leading and following and the participants were generally 
better at attuning in movement than verbally reflecting on their experience of mirroring.  During 
the open-ended partnered movement, the therapists noted that the participants continued to use 
mirroring about 50% of the time.  Koch et al. (2015) reported that the highest functioning 
participants sometimes moved to the higher levels of mirroring described in the developmental 
mirroring stages of Eberhard-Kaechele (2012).   
2.13 Synthesis of the Existing Literature 
 Autism Spectrum Disorders are defined by difficulties with social communication 
(including difficulties with nonverbal communication and social-emotional reciprocity) and 
restricted or repetitive interests or behaviors (APA, 2013).  In higher functioning individuals with 
ASD, these social communication difficulties are largely nonverbal and more subtle than the 
simple lack of ability to learn specific social skills as they can at times recognize another’s 
perspective (Kimhi, 2014), use gestures (de Marchena & Eigsti, 2010), or other nonverbal 
behaviors (Garcia-Perez et al., 2007) at the level of cognitively matched peers.  Sensory-motor 
challenges, difficulties with coordination, and interactional synchrony may contribute to the 
social interaction and communication challenges in ASD (Bhat et al., 2011; Kinsbourne & Helt, 
2011; Marsh et al., 2013).  Interactional synchrony typically supports group cohesion and positive 
feelings toward the other (Kinsbourne & Helt, 2011; Marsh et al., 2009; Ramseyer & Tschacher, 
2011), but it may also perform different social functions at different points in the interaction 
(Fraenkel, 1983; Woodring, 1987).  If individuals with ASD show limited interactional 
synchrony, or do not adapt to the arc of the interaction, this may contribute to the qualitative 
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differences in social interactions by individuals with ASD (Marsh et al., 2013).  Several studies 
have found differences in interactional synchrony in children with ASD including: delays 
(Condon, 1968, 1975; Marsh et al., 2013), less predictable or variable rhythms (Delaherche et al., 
2013; Trevarthen & Daniel, 2005), and differences in other’s responses or attempts to engage 
them (Delaherche & Chetouani, 2011; Saint-Georges et al., 2011; Trevarthen & Daniel, 2005).   
Most intervention research is on interventions for children that are based on applied 
behavioral analysis (ABA) theory and techniques (National Autism Center, 2015b).  Over the 
past two decades, research on structured social skills programs and interventions based on active 
engagement in social interactions has also increased (Kaat & Lecavalier, 2014; Reichow & 
Volkmar, 2010).  Relationship-based interventions such as Relationship Development 
Intervention (RDI) and creative arts therapies such as DMT, however, continue to have little high 
quality research (Devereaux, 2012; Larkin et al., 2015).  Small studies of DMT with low 
functioning individuals with ASD have reported improvements in early social relational skills and 
increases in functional and expressive movement (Merna, 2010; Wadsworth & Hackett, 2014).  
The researchers for the pilot study for the intervention observed in this study found that high 
functioning adults with ASD were motivated to participate and this mirroring based-DMT 
intervention may be suitable to address body-awareness, self-other awareness, nonverbal 
attunement, and social skills (Koch et al., 2015). 
2.14 Contributions of the Parent Study 
The parent study for this secondary analysis further investigated the mirroring-based 
DMT intervention for high functioning adolescents and adults with ASD introduced in the pilot 
study by Koch et al. (2015).  This study was designed to explore embodiment and 
intersubjectivity in populations with social challenges (ASD and schizophrenia).  This was part of 
an interdisciplinary, multi-site project: Towards an Embodied Science of InterSubjectivity 
(TESIS).  Other scholars in this network were exploring intersubjectivity from the perspective of 
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neuroscience, developmental psychology, psychiatry, and philosophy in order to develop a 
“comprehensive framework for embodied inter-subjectivity … showing how we become human 
by embodied interaction with others from the beginning” (TESIS, 2011).   
The researchers for this parent study used a wait-list control group design to conduct a 
partially randomized control trial of DMT for individuals with ASD and individuals with 
schizophrenia (although the groups were structured differently for individuals with 
schizophrenia).  Multiple 10-week group sessions were run over a period of three years, with 
participants from the sites with sufficient recruitment randomized into experimental and wait-list 
control groups.  The parent study added additional measures to what they used in the pilot study, 
including more observational measures to be completed by the therapists after each session and 
additional pre-, post-, and follow-up test measures.   
The DMT groups for participants with ASD followed the same structure, and had the 
same focus on mirroring, as the DMT groups of the pilot study.  The groups were extended to last 
for 10 weeks and they reduced the number of research assistants.  This meant that in the parent 
study the participants were sometimes partnered with each other as opposed to always partnering 
with a research assistant as in the pilot study.  The ASD groups for the parent study were run by 
three therapists at three sites in southwestern Germany.  The hour-long therapy protocol included 
weekly practice mirroring with a partner for which each participant in a pair taking a turn to lead 
movements for the other to imitate.  After practicing mirroring, the participants were instructed to 
stay in contact with their partner while moving any way they want, just dancing freely with their 
partner for another song.  The participants then came back together to do mirroring activities with 
the full group before wrapping up with a closing circle (Koch et al., 2015).   
2.15 Contributions of the Current Study 
The current study was designed to add to the small body of research on DMT for 
individuals with ASD and to provide evidence to support and guide dance/movement therapists 
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when working with high functioning individuals with ASD.  By specifically tracking changes in 
Synchrony and Interaction Quality in five individuals over 10 weeks of DMT, this study aimed to 
provide preliminary evidence for DMT as an intervention for interactional synchrony and social 
interaction.  This study used 30-second long video clips to explore moment-to-moment patterns in 
the participants’ synchrony, movement features, and interaction.  This time-frame was selected to 
investigate the role of movement in interactions including the theoretically proposed but under-
researched concept of a relationship between interactional synchrony and interaction quality.  As 
the parent study used observational scales that rated the participant over the entire DMT session, 
it could not explore mechanisms or change at this level.   
While still a small, preliminary study, the current study addressed an under researched 
age group and intervention, serving the needs of individuals with ASD as they grow into 
adulthood.  Although it did not cover DMT as a whole, the focus on mirroring should help 
clinicians select when to use this technique to address social interaction goals.  Therapists will 
also be able to use the findings on movement qualities in interactions to guide their observations 
and assessments of their client’s movement patterns during interactions.  This will help them 
derive relevant movement goals for clients who are high functioning but continue to struggle with 
friendships and social interactions.  These results can also guide the design of future research on 
DMT, mirroring, synchrony, or movement-based interactions with this population.   
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Chapter 3: Methods 
 
 
 
 
3.1 Design 
In this study, I investigated Synchrony, Interaction Quality, and movement features in 
interactions by individuals with ASD during partnered movement-based interactions in DMT 
sessions.  This investigation consisted of an embedded mixed methods analysis of video within 
the framework of a modified multiple single subject design (SSD).   
The video for analysis came from the DMT sessions of the parent study; therapists for the 
parent study ran several DMT groups for individuals with ASD in southwestern Germany.  The 
sample for the study consisted of video of five participants (14-42 years old) with high 
functioning ASD with four video segments from each session for a total of 120 video segments.  
The intervention by the parent study consisted of 10 weeks of structured DMT groups with a 
focus on mirroring activities.  The group structure included: (a) warm-up, (b) dyadic mirroring of 
movement, (c) free movement with the partner, (d) group mirroring of a participant’s movement, 
and (e) a closing with movement and verbal processing and a self-report form on the session.  For 
this secondary analysis, I analyzed the parts of the session when the participants were moving 
with a partner: leading and following in dyadic mirroring and free movement with a partner.  This 
allowed me to examine (a) structured movement interactions, when the participants were 
instructed on how to move together, and (b) open-ended movement interactions, when they were 
not given instructions on how to maintain the interaction.   
The primary quantitative strand consisted of a modified multiple single subject design 
(SSD) to observe change in the five participants’ scores over the 10 weeks of DMT and 
correlational analyses to examine the relationships between the primary variables.  The main 
scales were designed to identify Interaction Quality (Affective Engagement and Flow of the 
Interaction) and the amount of Synchrony and Following in the movement.  As the researcher for 
70 
 
this secondary analysis, I trained two sets of raters, such that each rater learned to score either the 
Interaction Quality or the Synchrony scales.  I examined the participant’s scores on these scales 
for change over time and relationships between the variables by inspecting the SSD graphs and 
testing for correlations between the variables.  The embedded qualitative data consisted of the 
raters’ descriptions of the movement and interaction in the video clips and the researcher’s notes 
on the videos.  For each video segment, the raters wrote descriptions of the movement and 
interaction after rating the quantitative measures.  The descriptions included features of the 
participants’ movements, characteristics of the interaction which were not captured in the 
quantitative scales, and patterns of similarities and differences in participants’ behaviors.  The 
qualitative data was included to increase the understanding of the relationship between movement 
and interaction quality.  (See Figure 1 for the study design; See Appendix A for a larger version.) 
 
 
 
 
Figure 1: Diagram of study design. 
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3.1.1 Mixed methods design. 
Embedded mixed methods designs incorporate a smaller qualitative (or quantitative) 
strand within a larger quantitative (or qualitative) design (Creswell & Plano Clark, 2011).  This 
design can be used to support the findings from the primary strand of the study with data that can 
increase understanding, offer explanations, answer separate but related questions, or provide 
context that is not offered by the primary design (Creswell & Plano Clark, 2011).  The pragmatic 
paradigm is a common philosophical worldview for mixed methods studies that prioritizes the 
needs of the research questions when making design decisions rather than a particular perspective 
on the nature of truth (Creswell & Plano Clark, 2011).  A study using the pragmatic paradigm 
integrates aspects of various worldviews when they are appropriate to the research methods used 
(Creswell & Plano Clark, 2011).   
The quantitative and qualitative strands of this secondary analysis were integrated at 
several stages of the investigation including the design, analysis, and interpretation of results.  
This included an exploration of the ways each form of data informed, contradicted, or supported 
the findings of the other strand. The embedded qualitative strand had its own question and was 
designed to both enhance the findings from the primary strand and capture additional concepts of 
interest for further study.  The pragmatic paradigm was selected as the overall framework for this 
study and elements of post-positivist, constructivist, phenomenological, and embodied 
perspectives were used as needed to maintain the integrity of the quantitative and qualitative 
strands.  
3.1.2 Justification for the use of mixed methods. 
The use of mixed methods can be justified when one form of data does not cover all of 
the constructs, does not give the full picture, or when there is a need for further understanding of 
some component of the research (Creswell & Plano Clark, 2011).  The qualitative strand was 
included to help explain the quantitative data including any correlations, discrepancies, or 
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confounding features of the movement.  At the same time, the qualitative strand was expected to 
highlight other movement features relevant to observed differences in the relational quality of the 
interactions, especially if no correlations were found.    Because there is little extant research on 
movement features in interactions with individuals with ASD, qualitative data were needed to 
discover further areas for investigation.  The qualitative descriptions in this study provided 
examples of observations of apparent relationships between Synchrony and Interaction Quality 
from the perspective of multiple observers.   
3.1.3 Justification of the modified multiple single subject design format.  
The SSD is a cost-effective design for assessing novel hypotheses and interventions 
(Horner et al., 2005) that uses repeated observations over intervention and baseline conditions to 
show patterns in the data that can be associated with the impact of the intervention (Horner et al., 
2005; Kazdin, 2011).  It is through the repetition of patterns of change during intervention 
conditions, and not control or baseline conditions, that SSD research limits the plausibility that 
alternative explanations are possible for observed change during the intervention phase (Kazdin, 
2011).  It is generally recommended to use at least three participants for a multiple SSD so that 
trends can be observed even if one participant does not respond (Horner et al., 2005; Kazdin, 
2011). The use of secondary data with no extended baseline period or alternation between 
intervention and control conditions limited the strength of any claims made by the current study.  
Given the large variations between individuals with ASD and the limitations derived from the use 
of secondary data, I decided to compare repeated measurements of each participant over time.   In 
addition, I elected to use video of participants from different therapy groups to increase the 
likelihood that any patterns observed across individuals were associated with the intervention.  
This resulted in a modified SSD (in that neither a baseline nor an alternation between intervention 
and control conditions were used) with repeated observations of video of five participants.   
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With the limited extant research of DMT with individuals with ASD, it was appropriate 
to start with a small sample and examine multiple aspects of this manualized form of DMT.  
Given the complexity of DMT as an intervention, Goodill and Cruz (2012) recommend gathering 
additional contextual data to help understand the individual differences between participants in a 
SSD.  This study therefore combined the modified multiple SSD format with additional 
qualitative data.  This qualitative data included the raters’ descriptions of the movement and 
interaction, and the researcher’s observations.  While a case study could explore the complex 
details and context of one case, a study with a single individual with ASD could be criticized for 
potentially idiosyncratic findings unique to that individual’s combination of symptoms.  The use 
of multiple individuals in this SSD strengthens the potential for applicability to the population.    
3.2 Location  
This study used secondary video data from DMT groups conducted by therapists of the 
parent study at multiple training and therapy centers in towns in southwestern Germany.  The 
parent study was part of a multi-site study: Towards an Embodied Science of InterSubjectivity 
(TESIS).  The Heidelberg node of TESIS investigated the experience of embodiment in 
individuals with ASD and schizophrenia by exploring the impact of DMT on the participants’ 
verbal and nonverbal expression of their embodied experience.  The participants were living in 
the community with family members, in shared apartments with minimal support, or 
independently.  Most participants in the larger study were not receiving other therapies while 
participating in this study, however several were in educational programs for individuals with 
ASD, such as one designed to help prepare individuals with ASD for employment.  
3.3 Participant Enrollment Information  
3.3.1 Inclusion and exclusion criteria. 
 The sample for this study consisted of video of interactions by five individuals diagnosed 
with ASD who were enrolled in the DMT groups of the parent study (TESIS).  The participants in 
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the DMT sessions were all recruited and consented by the researchers of the parent study, and not 
the current study.  As the video was all of individuals enrolled in the parent study, the inclusion 
and exclusion criteria for participants of the parent study are listed here first.  The current study 
analyzed video from a subset of the participants in the TESIS study with slightly more limited 
inclusion criteria.  These additional, more limited, criteria are listed after the inclusion criteria for 
the TESIS study.     
      Inclusion criteria for the TESIS study were: (a) a diagnosis of an ASD (including: ASD; 
and the diagnostic categories for ASD according to the International Statistical Classification of 
Diseases and Related Health Problems (ICD-10): F84.0 (childhood autism), F84.1 (atypical 
autism), F84.5 (Asperger’s syndrome), F84.9(pervasive developmental disorder)), (b) 14-65 
years-old, and (c) informed consent for participation in the study by the individual and also by the 
parents for those under 18 years old.   
 Exclusion criteria for the TESIS study included (a) Neurological or other diagnosis that 
effects mobility or the ability to move, (b) IQ<70, (c) previously described substance abuse or 
addiction, or (d) acute psychosis.  The current study added no further exclusion criteria. 
 The original plan for this secondary analysis called for more selective criteria to pick 
video of a more homogenous sample than the full range of individuals enrolled in the parent 
study.  After determining that the video from the parent study did not include enough participants 
who met these more selective criteria, I altered the video selection criteria to include video of the 
full range of individuals enrolled in the parent study.  The original plan called for video of four 
participants that were: (a) 14-26 years-old, (b) male, (c) had at least seven weeks of video with 
both the partners clearly visible.  The final plan called for six participants of either gender and 
any age included in the parent study (14-65 years) for whom there was: (a) consent for 
videotaping on record with the parent study, and (b) video of at least three sessions with both the 
participant of interest and partner clearly visible.   
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3.3.2 Selection of participants for the video analysis. 
Due to the use of only one or two cameras in the DMT sessions of the parent study, there 
were few videos from any session in which both partners in a dyad remained visible in the frame 
for an extended period.  For this reason, the secondary analysis selected video from all 
participants with at least three weeks of video, rather than seven weeks of video and a more 
homogeneous sample, as proposed in the original design.  The number of participants was 
increased from four to six, both males and females were included, and the age range was 
increased from the original design of the secondary analysis.  This was all done in order to gather 
approximately the same amount of video footage as was originally planned within the constraints 
of the available video.   
Out of all the participants in the parent study who met these revised inclusion criteria for 
the secondary analysis (video consent), I selected the participants for whom there was the most 
video of the partnered mirroring activities available.  This included video of participants from 
different DMT groups: at two locations, run by two therapists, and run at different time periods 
over two years.  These participants did the mirroring activity with different partners on different 
weeks.  Their partners were either other participants in the parent study or research assistants 
(RAs).  These partners were not the participants of interest for this secondary analysis, but their 
actions were described as part of the interaction.       
3.4 Intervention conducted by the parent study. 
The therapists for the TESIS study ran DMT groups for adolescents and adults with ASD 
using a structured treatment manual.  Participants were assigned to the wait-list control or DMT 
condition.  The DMT groups had 5-10 participants, a dance/movement therapist, and 1-3 research 
assistants (RAs).  Due to absences, the actual number of participants in the group in any given 
session was often lower.  The DMT groups consisted of weekly hour-long sessions for 10 weeks.  
The groups followed the same structure every session including: (a) warm-up, (b) dyadic 
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mirroring of movement, (c) free movement with the same partner, (d) group mirroring of a 
participant’s movement, (e) a closing circle, and (f) verbal processing and written reflection using 
a questionnaire.  In the dyadic mirroring activity, each participant took a turn leading movements 
for their partner to imitate.  The partners then danced together for one song of open-ended 
movement for which they were instructed to “move as you want, but make sure you keep in 
contact with your partner.”  The group then returned to a circle for group mirroring in which 
everyone followed one participant’s dance.   
 The researchers of the parent study were responsible for treatment fidelity to the 
intervention.  For this secondary analysis, the Mirroring Role and Moving Amount scales were 
used to check for the individual participants’ participation and adherence to the protocol: the 
raters indicated if the participant was moving, or not, and if each participant led and followed the 
partner in every session.     
3.5 Human Subject Protection 
The parent study received approval from the Medical Faculty of the University of 
Heidelberg ethics board (Ethikkommission) for its human subject protection procedures.  The 
scope of approval by the Medical Faculty of the University of Heidelberg Ethikkommission 
included further analysis of existing data prior to the study end date of February 2015.  Given the 
scope of this secondary analysis, the principal investigator (PI) for the parent study agreed to give 
this researcher access to the video of the participants for analysis and rater training.  The videos 
used in this secondary analysis remain property of the PI of the parent study. 
As the researcher for this secondary analysis, I received further ethics approval from the 
Drexel IRB to conduct a secondary analysis of the parent study’s video with no direct participant 
contact and a waiver of consent for the analysis of existing data.  The waiver of consent was 
approved as there was no participant contact and no identifiable information in the materials 
maintained by the secondary analysis; obtaining and maintaining consent forms would therefore 
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increase the risk of a breach of confidentiality.  As the design of the secondary analysis did not 
include any direct contact with the participants, it was furthermore impractical to return to the 
participants for additional consent.  As part of their consent for the parent study, the participants 
consented to further analyses of existing materials until 2015.    
For the secondary analysis, I protected against a breach of confidentiality by using codes 
without personal identifying information for all materials.  As the researcher, I had access to 
identifiable materials from the parent study in order to record demographic information on the 
age, gender, diagnosis, and scores on diagnostic tests by the parent study.  These, and all other 
written materials and documents, were de-identified prior to use in the secondary analysis.  All 
video materials were identified by codes during rating and analysis.  Raters for the secondary 
analysis all signed the confidentiality forms used for the RAs of the parent study.   
The Drexel University Institutional Review Board (IRB #3) gave approval for both the 
original protocol and the subsequent modifications to the sampling and rating procedures.  The 
selection criteria were altered from the original design due to the low quality and quantity of 
video available from the parent study in which both partners in the dyad were visible at the same 
time.  This change in inclusion criteria reduced the minimum number of sessions of video 
available to three sessions from the original minimum of seven sessions.  The desired sample size 
was increased from the video of four participants to video of up to six participants, to make up for 
the smaller number of sessions per participant.  The age range was increased to match the 
inclusion criteria of the parent study (ages 14-65).  The inclusion criteria were also expanded to 
include both males and females.  To reduce rating burden, the length of the video from each 
activity was shortened to 30-seconds, down from two minutes for the leading and following 
segments and three minutes for the open-ended dance.  In addition to these three shorter video 
clips, a fourth segment was added, to be purposively selected for the occurrence of interactive 
behaviors.   
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The raw video data remain the property of the PI of the parent study and are stored at the 
offices of the parent study at the University of Heidelberg.  The materials for the secondary 
analysis were stored at both the University of Heidelberg and in Philadelphia at Drexel 
University.  These include copies in locked offices and computers with password protection 
alongside the other materials from the parent study and copies to be stored at Drexel for three 
years after the completion of the study.  All rating materials for this secondary analysis used ID 
codes only.  Demographic data on the age, gender, diagnosis, and scores on the Autism-Spectrum 
Quotient (AQ; Baron-Cohen, Wheelwright, Skinner, Martin, & Clubley, 2001) were gathered 
from the parent study.  All written documents and demographic data were de-identified prior to 
use in the secondary analysis.   
3.6 Data Collection  
The data for this video analysis included: (a) sociodemographic data collected by the 
parent study, (b) quantitative ratings on the selected scales for each of the video segments, and (c) 
qualitative descriptions of the video segments.  To describe the characteristics of the sample, this 
study used the demographic data from the parent study including age, gender, diagnosis of the 
participants, and scores on the AQ.  The quantitative ratings and descriptions of the video were 
gathered for this secondary analysis.  Independent raters who were blind to the session number 
scored the videos on the quantitative scales and described the movement and interaction in each 
video segment.  The primary quantitative measures used to rate the videos for this study were: 
Synchrony and Following (see section 3.71 and Appendix D) and Interaction Quality (Affective 
Engagement and Flow of the Interaction Scales; Garcia-Perez et al., 2007; see Section 3.72 and 
Appendix C).  Additional scales used to provide context to the interactions included: Mirroring 
Roles and Moving Amounts (see below), Distraction and Repetitive/Sensory Seeking Movements 
(see Section 3.73 and Appendix C), and Effort Sharing and Mirroring Tone (see section 3.71 and 
Appendix D).  All of the raters scored the Mirroring Roles and Moving Amounts scales by 
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selecting from choices describing the degree to which the participants were engaged in moving, 
leading, or following.  These scales were included to check that the participants received the 
DMT intervention as described: they were engaged in the activity and understood the instructions 
for mirroring.  The qualitative data consisted of the raters’ descriptions of the movement and the 
interaction in each segment and the researcher’s notes on the interactive behaviors in the videos.      
3.6.1 Preparation of video samples for analysis by the current study. 
 For each participant, four 30-second video segments were selected from the dyadic 
mirroring activities in every session with video available.  The segments included systematically 
selected samples of video of the 30-seconds in the middle the participant’s turn to lead the 
mirroring activity, the participant’s turn to follow, and the 30-seconds in the middle of the open-
ended dance activity.  There was also a purposively sampled 30-second segment per session, for 
which I selected the 30-second period from the dyadic activities that included the most interactive 
behaviors.  For the rest of this dissertation, these segments are referred to as the “leading,” 
“following,” “open-ended dance,” and “purposive” segments (see Table 1).  This sampling 
procedure was modified from the original design in order to reduce rater burden, as the original 
design had called for 2-3 minutes of video from each of the three dyadic dances.  Thirty second 
segments have been previously used as a successful length of time to make determinations on 
scales related to interaction quality (Larkin et al., 2015).  Systematic sampling was included in 
order to provide an equivalent sample from each session for the evaluation of change over time 
while the purposive sample was included in order to explore research questions about movement 
during  (more successful) interactions.   
Purposive sampling of video.  When I modified the sampling procedure to use shorter 
video segments, I added purposive sampling of a forth video clip for every session.  Given the 
low frequency of actual back and forth interactions in the video from the parent study, purposive 
sampling ensured that some of the videos included actual interactions.  Such video was needed in 
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Table 1: Activity descriptions, sampling, and rating procedures, by segment type. 
Video 
segment 
type 
 
Activity Sampling 
method 
Rating and purposes Amount rated 
Leading  
 
 
Leading when 
instructed to 
mirror each 
other 
Systematic 
sampling:  
 
30 seconds 
taken from the 
middle of the 
activity 
 Slightly shorter rating 
forms and 
descriptions 
 Track change 
 Observe participant in 
each role 
 
 Two “interaction 
scale” raters for all 
segments  
 One “movement” 
rater for all 
segments, a 
second rater on 
20% of the 
segments  
Following  
 
 
Following 
when 
instructed to 
mirror each 
other 
Open-
ended 
dance 
 
Open-ended 
dance “staying 
in contact with 
partner” 
 Slightly longer rating 
forms and 
descriptions 
 Table with suggested 
features of interest for 
movement raters 
comments  
 Track change 
 Observe movement in 
more successful 
interactions 
 
 Two “interaction 
scale” raters for all 
segments  
 Two “movement” 
raters for all 
segments  
Purposively 
selected 
video 
segment 
 
Any of the 
above 
Purposive 
sampling: 
 
Selected for 
moments of  
interaction  
 
 
 
 
order to properly address research questions about movement behaviors during interactions.  
Purposive sampling has been used in previous studies to select video that includes sufficient 
movement relevant to the question for analysis, such as in Davis, Dulicai, and Viczian’s (1992) 
study of Movement Signature Analysis.  
To select the purposive sample, I scanned all the available video for the section that 
included the most interactive behaviors between the partners.  I listed and timed the occurrence of 
a list of pre-defined “interactive behaviors,” noted when multiple behaviors occurred 
simultaneously, and described the whole arc of any longer interactions.  Thirty-second clips were 
selected such that the interactive behaviors occurred in the middle of the video clip, unless this 
would overlap with the systematically sampled segment, in which case the time of the purposive 
sample was shifted to make the clips non-overlapping.  Interactive behaviors were defined as any 
one or more of a series of observable behaviors that show both partners responding to the other or 
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behaviors, such as eye-contact, that are commonly understood to support social interactions.  
These behaviors were: (a) talking to each other; (b) one partner touches, reaches or moves toward 
the other with the other either matching or responding to this action, (c) mutual eye contact, 
especially if facial expression changes to acknowledge this, (d) smile or change in facial 
expression while looking in direction of other followed by a facial expression by the other, (e) 
back-and-forth turn taking in movement with each having at least two turns, (f) back-and-forth 
responses in movement with each partner responding at least once to the other’s movement, or (g) 
one or more switches in leadership of the movement. 
Randomization of video.  The video segments for each of the participants were 
randomized twice using an online randomization program.  The raters were each assigned one of 
these two random sequences so that the raters were blind to session number, and the same 
segments were not always scored and described in the same sequence as raters adapt their 
observations as they became more familiar with the participant and the rating process. 
3.7 Quantitative Measures  
3.7.1 Synchrony and Following scales. 
 Synchrony and Following were measured using scales designed by the researcher based 
on the Fraenkel-Franks Index of Shared Behaviors (FFISB) in dyadic interactions (Fraenkel, 
1983) and other studies of synchrony in DMT (Goodill, 2000; Guerra, 1989; Woodring, 1987).  
Raters of the FFISB code the presence or absence of Exact Synchrony, Approximate Synchrony, 
and Rhythmic Synchrony in short intervals of video and the exact frequency of Exact Echoing, 
Approximate Echoing, and Rhythmic Echoing.  This instrument was used to study conversations 
between (a) pairs of friends and (b) clients and therapists (Fraenkel, 1983) and later in a study of 
women with polycystic ovarian syndrome and their acupuncturist (Goodill, 2000).  Inter-rater 
reliability in the Fraenkel (1983) study was 0.98 between two raters that worked as a team and 
0.85 between the rater team and the third rater who worked independently.  The majority of 
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disagreements occurred in one 3-minute segment, and the total inter-rater reliability was 0.93 
when this segment was removed.  Guerra (1989) and Woodring (1987) included additional forms 
of Synchrony (Effort Synchrony, Postural Synchrony) in studies of DMT for children with ASD.  
These were measured as present or absent in 10-second intervals (Guerra, 1989) or frequencies in 
1-minute intervals (Woodring, 1987).  Woodring (1987) reported an inter-rater reliability of 0.84 
between the two raters.   
 The current study measured five forms of Synchrony and Following using definitions and 
measures informed by the above mentioned measures by Fraenkel (1983), Guerra (1989) and 
Woodring (1987).  One new subcategory of Spatial Synchrony (Counter Spatial Synchrony) was 
based on the developmental stages of mirroring described by Eberhard-Kaechele (2012).  This 
scale was dropped due to low inter-rater reliability at an early stage of rating.  The final scales for 
this study included: 1) Rhythmic Synchrony, 2) Following, 3) Exact Spatial Synchrony, 4) 
Approximate Spatial Synchrony, and 5) Effort Synchrony.   The Spatial Synchrony and Effort 
Synchrony scales were defined to include both exact Synchrony and movements that matched the 
leader’s shape or effort quality within five seconds.  All Synchrony and Following scales were 
rated on Likert scales describing the amount of the 30-second video clip that the participants were 
engaged in that form of Synchrony.  Although most of these forms of Synchrony were measured 
in prior studies, these scales were not previously used in this form.  The use of the SSD should 
minimize the impact of the use of a new measure as the individuals were compared to themselves 
rather than comparing them to a potentially inappropriate norm.   
Rhythmic Synchrony and Following reflect the coordination of timing between the 
partners.  Rhythmic Synchrony is expected to reflect a level of cohesion between the partners.  
The definition of Rhythmic Synchrony used for this study included movements of like or unlike 
body parts moving at the same rate or changing directions at the same time.  The amount of 
Following in each video segment was scored in order to explore the possibility of delays in 
interactions by individuals with ASD.  The definition for Following was adapted from the 
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definition of echoing used by Fraenkel (1983):  similar movements by two people with the second 
person’s movement starting at a slight delay from the first.  Following was defined as continuous 
echoing of movements, with the second person’s movements occurring within five seconds of the 
first.  With this mirroring activity, it is common to have times when the follower is moving at a 
slight delay behind the leader, so the simple occurrence of Following would not indicate that the 
individual has delays in their movement.  The impact on the interaction was explored by looking 
at correlations between changes in Synchrony and Following in relation to scores on the 
interaction measures.  
Exact and Approximate Spatial Synchrony captured when the participants used the same 
shape in space or coordinated similar movement in the same direction while not moving exactly 
alike.  This scale uses the definition of Exact Spatial Synchrony by Fraenkel (1983) describing 
Synchrony as the same body parts moving in the same direction, having the same starting and 
ending points, and taking the same amounts of time.  The definition of Approximate Spatial 
Synchrony was expanded from Fraenkel’s (1983) definition to include both movements that are 
similar and in the same direction, and movements in the same direction that appear to be attempts 
to be identical but are performed either at a different tempo or with different starting and ending 
points.  This was included to measure attempts to be in synchrony that may fail because of any 
lack of motor skill that may co-occur with an ASD diagnosis.  Both Guerra (1989) and Woodring 
(1987) used definitions of Spatial Synchrony that allowed for this type of Approximate Spatial 
Synchrony.  Comparing Exact and Approximate Synchrony could offer insight into differences in 
the interaction quality due to motor differences.    
This study used the definition of Effort Synchrony by Woodring (1987) to measure the 
sharing of effort qualities by both partners, in any part of the body.  Effort Synchrony is 
particularly relevant as it is posited to involve an embodiment of the emotional state and attitude 
of the other individual, as effort qualities demonstrate a mover’s attitude toward, and style of 
engagement with, the environment (Fraenkel, 1983; Kestenberg Amighi et al., 1999; McIntyre, 
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1978).  Effort Synchrony was expected to occur at lower rates than the other forms of Synchrony 
as therapists and a few studies have noted that individuals with ASD use efforts infrequently 
(McIntyre, 1978; Woodring, 1987).  (See Appendix K for definitions of the efforts.)  
A few more scales addressed the participants’ overall use of effort qualities in their 
movements including Mirroring Tone, Effort Sharing and Effort Rare scales.  For the Effort Rare 
scales, the raters selected if the participant rarely used efforts, and if the partner rarely used 
efforts.  For the Effort Sharing scale, the raters scored if the partners generally shared all the 
effort qualities in their movements or if one of the partners used more efforts.  In the Mirroring 
Tone scale, the raters scored if the participants tended to mirror more of the shape or more of the 
feeling tone of their partner’s movement, when they were mirroring.  These scales were all scored 
by the three raters who scored the Synchrony scales.   
3.7.2 Interaction Quality scales. 
 Interaction Quality was measured using the Affective Engagement and Flow of the 
Interaction scales described in Garcia-Perez et al. (2007; See Appendix C).  Garcia-Perez and 
colleagues contend that human raters are the best tools to assess the quality of an interaction as 
humans can be both accurate and more holistic in their assessment of an interaction than tools 
which subdivide interactions into specific behaviors.  These Interaction Quality scales consist of 
one 5-point scale each with a rating guide to describe the interaction at the different levels.  
Affective Engagement goes from no emotional connection to strong emotional connection and 
Flow of the Interaction goes from flowing at a minimal degree of mutual exchange to flowing at a 
relaxed and steady pace (Garcia-Perez et al., 2007, pp. 1314-1315).  In the Garcia-Perez et al. 
(2007) study, two independent raters rated all videos of interviews with adolescents with ASD or 
intellectual disability.  For Affective Engagement, they calculated a Kappa estimate of inter-rater 
reliability of 0.59 with most of the disagreements on one shy individual and the inter-rater 
reliability was 0.73 when they removed this individual (Garcia-Perez et al., 2007).  For Flow of 
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the Interaction, the Kappa estimate of inter-rater reliability was 0.55 and this was 0.65 when they 
excluded the same individual.  While these Kappa values reflect only moderate inter-rater 
agreement, this tool was selected for the present study because it had been successfully used to 
measure the desired constructs in this population of individuals with ASD.  The Flow of the 
Interaction scale made little sense in the context of the leading and following segments of the 
current study as there was rarely any interaction during these segments.  The Flow of the 
Interaction was therefore not rated in these segments.   
3.7.3 Distraction and Repetitive/Sensory Seeking Movements 
 Some individuals with ASD may be easily distracted from the movement interaction with 
their partner.  This potential for distraction is predicted based on the high incidence of sensory 
integration difficulties in individuals with ASD and the lack of preferential looking to social cues 
over other aspects of the environment in individuals with ASD (Guillon et al., 2014; Jarrold et al., 
2013; Kern et al., 2006; Schaaf & Lane, 2015).  The opportunities for distraction were likely to be 
particularly high for the participants in this study as there were several dyads doing the mirroring 
activity in the same room.  Participants could also have been distracted by internal sensations or 
external sensory input such as the lights or sounds in the room.   
In order to examine if the participants were distracted, the three raters for the Interaction 
Quality scales also scored the participants’ Distraction on a 3-point scale.  This allowed the 
researcher to consider the results of the Synchrony and Interaction Quality scales in the context of 
the extent to which the participants appeared to be attending to their partners. Distraction was 
rated as: (0) not distracted, (1) occasionally distracted, (2) distracted, or (U) unclear or may be 
internally distracted (see Appendix C).  The raters were instructed to use the times the participant 
turned his or her head to look away, interactions with other people/objects, and other nonverbal 
cues of shifting attention away from the partner to determine the level of distraction.  Raters were 
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asked to comment on any distraction in either partner in their description, noting when this 
impacted the interaction.   
 The ASD symptom of restricted, repetitive patterns of behavior, interests, or activities 
could also influence participants’ movement and was therefore important to consider in this study 
of movement-based interactions.  These same three raters scored the participant’s 
Repetitive/Sensory Seeking Movements as: (0) none, (1) occasionally present, (2) present, or (U) 
unclear.  The raters did not score the partner’s Repetitive/Sensory Seeking Movements, but were 
asked to write in the description if the partner was engaged in these movements.  As most people 
who are not experienced dancers can quickly run out of movement ideas, there may have been 
times when the participants used repetitive movements in their dance due to a limited movement 
repertoire rather than due to the symptoms of ASD.  The raters were therefore asked to use their 
judgment and score these movements as Repetitive/Sensory Seeking Movements when the 
movements appeared to be sensory seeking or otherwise restrictive and not the focus of the 
mirroring.    
3.7.4 Raters for the Interaction Quality scales. 
 Three undergraduate psychology students from the University of Heidelberg rated the 
Affective Engagement, Flow of the Interaction, Distraction, Repetitive/Sensory Seeking 
Movements, Mirroring Roles and Moving Amounts in the video segments of this secondary 
analysis.  As the Affective Engagement and Flow of the Interaction scales were designed for 
trained raters “to use their own human sensitivity to give ‘subjective’ ratings of the quality of 
person-with-person engagement” (Garcia-Perez et al., 2007, p. 1318), this study used 
undergraduate student raters who reported an interest in observing others interact in everyday life, 
but had no special movement observation training.  Initially two raters scored all the videos on 
these scales.  A third rater was added when it became clear that one of the raters had rated the 
Distraction and Repetitive/Sensory Seeking Movements scales incorrectly and this rater was no 
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longer available to correct this error.  The three raters’ scores were averaged for all video 
segments and inter-rater reliability was calculated for each scale by participant and across all the 
cases.   
 Rater training. The raters were trained on the Interaction Quality scales until they 
reached 80% agreement on training videos of other individuals in the TESIS study that were not 
included in this secondary analysis.  Eighty percent agreement was selected as it reflects a 
standard level of acceptable agreement for training on video observation data (Haidet, Tate, 
Divirgilio-Thomas, Kolanowski, & Happ, 2009).  These raters were considered “naive” observers 
of movement, similar to most individuals the participants may encounter in daily life.  During 
training, the raters practiced writing brief descriptions of the movement and interactions in each 
video to become familiar with quickly noting the highlights of these videos.  The raters were 
instructed to include specific objective observations to back up any of their thoughts about the 
interaction or movement, but they were not further directed on the content of the comments.   
 Rating procedures.  For each video segment, the Interaction Quality scale raters scored 
the participant on Affective Engagement, Distraction, Repetitive/Sensory Seeking Movements, 
and whether the participant was mirroring.  The Flow of the Interaction scale was scored for the 
open-ended dance and purposively selected segments only.  The raters also wrote a brief 
description of the movement and the interaction for all of the segments.  The segments were 
presented in a random order so that the raters were blind to the session number and the 
participant's behaviors in other segments in that session.  The raters watched the videos separately 
and were instructed not to talk to each other about rating after the training was complete.  Raters 
were instructed to take breaks every hour to avoid fatigue and to not rate for more than 5 hours a 
day (Haidet et al., 2009). 
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3.7.5 Raters for Synchrony and movement features. 
 Three master’s level DMT students from the SRH University Heidelberg rated the video 
segments for this secondary analysis for the movement Synchrony and Following scales, and the 
Mirroring Roles, Moving Amounts, Mirroring Tone, Effort Sharing and Effort Rare scales.  
These raters were in their second year of their studies and had completed classes in both Laban 
Movement Analysis (LMA) and the Kestenberg Movement Profile (KMP).  This gave them the 
background training in movement observation and the knowledge of effort qualities needed in 
order to determine Effort Synchrony.  They were instructed to use the standardized movement 
language of either the KMP, LMA, or both in their narrative descriptions of the movement in the 
video.  This was intended to create some consistency while allowing the raters to use the tool they 
were most comfortable with to describe their observations.   
 Rater training.  As with the raters of the Interaction Quality scales, the raters for the 
Synchrony scales were trained using video from the TESIS study that was not used for the 
secondary analysis.   The raters practiced writing brief movement descriptions in the suggested 
categories that were most salient for that segment (see Section 3.8), and they were encouraged to 
limit the quantity of their writing using time limits.   
 Rating procedures.  The raters for the Synchrony scales rated the same 30-second video 
segments as the raters of the Interaction Quality scales.  The videos were randomized so that the 
raters were blind to the session number.  After completing the quantitative measures, the raters 
provided qualitative comments on salient movement features and aspects of the interaction.  The 
raters scored the structured mirroring activities separately from the open-ended dance and 
purposively selected segments as they were asked for more extensive descriptions of the 
movement in the open-ended dance and purposive segments (see Section 3.8).  The raters were 
instructed to watch each segment as many times as necessary to score all of the Synchrony scales 
and write descriptions using movement analysis terms.  These raters were also instructed to take 
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breaks every hour to avoid fatigue and to not rate for more than five hours in a day.  The raters 
watched the videos separately and were instructed not to talk to each other about their ratings.    
3.8 Qualitative Data  
All raters wrote descriptions of the movement and the interaction after scoring the scales 
for each segment.  The raters were told who the target participant in each interaction was, so they 
could write the descriptions focusing on this individual (or on both individuals when two 
participants of interest were partnered with each other).  Raters were instructed to describe (a) the 
interaction and movement features that stood out in each segment and (b) any major differences 
between that segment and other segments they had seen of the same participant.  Raters practiced 
writing their observations of salient movements and features of the interaction during their 
training on the quantitative scales.  This allowed the raters to clarify any questions and become 
familiar with selecting the most salient behaviors in a 30-second interval.  This was not intended 
as training for consistency between raters, but allowed the raters to become comfortable with the 
task and become familiar with the general quantity of material and types of movement and 
interactions that tend to occur in this activity with this population.  All the raters wrote in English, 
although English was a second, or third, language for five of the six raters.  They were given 
permission to write phrases in German when they could not describe their observations in 
English.  Only one rater periodically wrote a word or sentence in German and I later checked the 
meaning of these phrases with this rater.   
The Interaction Quality raters were not trained in movement observation, but all reported 
spending time observing interactions in everyday life.  They were not given specific direction on 
the specific content of their comments in order to receive descriptions of the movement as they 
might be seen by the “person on the street”.  These raters were told to include specific objective 
observations to back up any of their thoughts about the interaction or movement, in order to help 
understand the observations.     
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The DMT student raters were instructed to provide more extensive descriptions of the 
movement as well as their overall impressions of the interaction.  These raters were not trained in 
the Interaction Quality scales nor given specific instruction on the descriptions of the interaction, 
allowing them to provide more “naive” type comments in this area.   All the DMT student raters 
described the use or lack of use of a variety of movement features using KMP and LMA terms 
along with occasional metaphoric or lay language descriptions of the movement.  These student 
raters had completed classes in both the KMP and LMA, so they could provide descriptions using 
the standardized movement terms from these tools.  The KMP is an extensive instrument that 
requires extensive training and there are few reliability studies of the KMP.  One study found 
inconsistent reliability for five novice raters (45 hours of training), and low to moderate reliability 
for experienced raters (Koch et al., 2001).  They found better reliability on the tension flow 
rhythms and bipolar shape flow, and poorer reliability on unipolar shape flow (Koch et al., 2001).  
Another study had two raters complete the full profile on two participants and found different 
reliabilities on the different diagrams of the profile with good reliability (r=.83) on tension-flow 
rhythms and lower reliabilities on the other diagrams of the movement profile (Koch, 2006).  
Koch (2014) reported that across studies of tension-flow rhythms, the “rhythm counts usually 
yield inter-rater reliabilities of Cronbach’s Alphas between 0.74 and 0.91” (p.3).  A study of 
experienced raters in a refresher course on LMA had interrater reliabilities of 0.45 to 0.98 on the 
different effort qualities (McCoubrey, 1984).  Note that the KMP is based on LMA with some 
common constructs and terms, including the effort qualities used in the Effort Synchrony 
measure, maintaining a relatively consistent language for the movement descriptions in this study.  
Although the qualitative strand of this study did not seek inter-rater reliability, the raters needed 
to be familiar with the terms to use them correctly.  While novice raters are known to have 
inconsistent reliability, the use of one group of students who completed the same courses in both 
assessments insured that their training was identical and so they were more likely to have 
understood similar aspects of the tool similarly.  
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To help the reader interpret these raters’ observations, several of the LMA and KMP 
terms are briefly defined here (see Appendix K for further definitions of movement terms). For 
this study, self-synchrony is defined as movements that indicate coordination or lack of 
coordination between the parts of the individual’s own body.   The kinesphere is the space around 
an individual’s body, with possibilities to move in a smaller or larger kinesphere with movements 
in near space, intermediate space, or reach space (Kestenberg Amighi et al., 1999).  Shape flow 
describes the use of Growing and Shrinking movements radiating away from and towards the 
body center.  Moving with an emphasis on growing movements has been associated with feelings 
of comfort and shrinking movements with discomfort (Kestenberg Amighi et al., 1999).  The 
raters for this study were asked to report on any use of bipolar shape flow (i.e. lengthening/ 
shortening, widening/ narrowing, or bulging/ hollowing, with the whole body involved in a 
balanced way) as this is thought to reflect feelings of comfort or discomfort about an internal 
sense of self.  Gestures are movements with one isolated body part while postures use the entire 
body in an integrated fashion.  Posture-gesture mergers describe movements that smoothly 
transition from a gesture to a posture (or vice versa) and these are relevant to the question of 
bodily integration within this study (Kestenberg Amighi et al., 1999).  The Body Attitude is a 
general description of the use of the body including the individual’s typical posture, typical use of 
the full body or particular body parts, and parts of the body that are held still (Kestenberg Amighi 
et al., 1999).   
3.9 Quantitative Analysis 
To prepare the data for the quantitative analysis of the first two research questions, I 
averaged the rating on each scale for every segment: taking the mean value assigned by the three 
raters on Affective Engagement and Flow of the Interaction and the mean of the scores assigned 
by the two raters for each participant on each of the Synchrony scales.  Inter-rater reliability was 
calculated for each of the scales using intraclass correlations (ICC).  For the Interaction Quality 
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scales, the inter-rater reliability was calculated for each participant individually and in a cross-
case analysis of all the data using the consistency, two-way random, and average measures 
calculation (as the same raters scored all the clips and the mean scores were used in further 
analyses; Landers, 2015).  Because Synchrony was rated by a different pair of raters for each 
participant, ICCs of the Synchrony scales were calculated for each participant individually.  Inter-
rater reliabilities for the Distraction and Repetitive/Sensory Seeking Movements scales were 
calculated using ICC and the percentage of complete agreement due to low variability which 
made the ICC appear artificially low for some other participants.  The ICCS on the other scales 
were calculated using absolute agreement (as they are nominal categories) and the two-way 
random calculation (Landers, 2015).     
To assess any increase in Synchrony, Following, or Interaction Quality over time 
(research question one), the scores for each segment were graphed for visual inspection of change 
over time, following the SSD protocol (Kazdin, 2011).  Each participant’s progress was examined 
separately and displayed in graphs divided by the type of video segment.  These graphs where 
then inspected for any obvious trends across the 10 weeks (Horner et al., 2005; Kazdin, 2011).  
The graphs were then compared to look for patterns across individuals and any potential 
relationships between the variables.   
After examining the graphs for change, the participants’ scores on the different scales 
were correlated to test for any relationship between Synchrony and Interaction Quality (research 
question two).  Given the exploratory nature of this study and the large number of scales for such 
a small sample size, the selection of the scales for the correlational analyses was made based on 
the results of the SSD and the qualitative findings.  The relationships observed between variables 
in the graphs or described in the qualitative data were used to inform these decisions.  These 
correlations were run to examine the relationship between Interaction Quality and Synchrony and 
to provide a statistical analysis of change over time.  All analyses were performed on each 
participant individually and then across the cases.   
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3.10 Qualitative Analysis  
The qualitative analysis consisted of a qualitative descriptive analysis of the descriptions 
of the movement and interaction in the video clips.  This was used to identify other movement 
features evident in the interactions of these participants with ASD (research question 3).  
Qualitative descriptive analysis can be appropriate for exploratory studies, such as the current 
study, as it provides a rich description of the phenomena with only a low level of interpretation.  
This low level of interpretation involves selecting relevant data and identifying themes while 
remaining close to the data itself by taking the descriptions (mostly) at face value (Neergaard, 
Olesen, Andersen, & Sondergaard, 2009; Sandelowski, 2000, 2010).  Thematic and content 
analysis procedures were used to help identify such themes and examine them for commonalities, 
differences, and relationships across themes and participants (Gibson & Brown, 2009).   
As the researcher, I was the primary coder for these data.  I coded the rater’s descriptions 
of the movement and interactions and my notes on the interactive behaviors in the videos using 
both (a) a priori codes selected ahead of time based on theoretically relevant concepts and (b) 
empirical codes that addressed themes which emerged when coding the data (Gibson & Brown, 
2009).  The a priori codes included: repetitive or sensory seeking movements, self-synchrony, 
interactional synchrony, body awareness, echoing and delays in movement, use of efforts, 
movement features, affect, and Flow of the Interaction.  The study also used a priori codes for 
other movement features from the LMA and KMP including: use of the kinesphere, use of planes, 
bipolar shape flow, use of gestures and postures, and body attitude.  These were selected from the 
LMA and KMP because they are assumed to be related to the constructs of self-synchrony, body 
awareness, internal state, and engagement with the environment.  During coding, I remained open 
for emergent findings from the data and created empirical codes for themes that recurred, 
movement or interaction features the raters agreed on in a video segment, features raters 
disagreed on within a video segment, descriptions of associations between movement and 
interaction quality, and other themes that arose from immersion in the data.  Both a priori and 
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empirical codes were open to changes in definition due to the iterative nature of qualitative 
research (Gibson & Brown, 2009).  These codes were organized in a code-book using MAXQDA 
data analysis software (see Appendix J).  This software was selected as it is designed for both 
qualitative analysis and mixed methods integration of qualitative and quantitative data.   
Each participant was entered as a separate case in MAXQDA, with all the descriptions 
within a case organized sequentially over time, to facilitate analysis by participant and also across 
participants.  I first coded and analyzed the descriptions of each individual participant 
individually and then examined for commonalities and differences across participants.  I 
examined these coded documents for themes, patterns of co-occurring themes, change over time, 
and in some cases, frequency.  I calculated the frequency of codes or words when it was relevant 
for the code, assisted in comparison between themes, or when the code was closely related to the 
quantitative measures.  In this process, I was looking for themes in the movement features 
observed in these participants’ interactions.  I examined any apparent themes for commonalities, 
differences, and relationships across the themes and participants, returning to examine each 
individual participant’s data as needed.   
A peer reviewer performed a data audit on a subset of the data to increase trustworthiness 
by checking for completeness, clarity of the codes in relation to the data, and any evidence of 
researcher bias (Polit & Beck, 2008).  This peer reviewer was selected for her familiarity with 
movement observation, the mirroring technique, and the use of DMT for individuals with ASD.   
3.11 Mixed Method Data Integration 
The qualitative and quantitative strands of this study were integrated at the stages of 
design, analysis, and final integration of the results.  This included separate research questions for 
each strand and further interpretation of the data in the synthesis of the two strands.  The mixed 
methods analysis involved comparison of the findings from each strand by participant and across 
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participants.  This analysis involved an emergent process as it relied on findings from the 
qualitative and quantitative analyses, each described above with their own emergent process. 
3.11.1 Analysis by participant. 
The researcher inspected the relationship between the qualitative descriptions and ratings 
on the quantitative scales.  This included comparing the two types of data by segment type, for 
patterns specific to the activity, and over time to look for any change across the intervention.  
Qualitative codes for consistently described behaviors were transformed into frequencies or 
coded at the level of the segment to assist in this comparison.  These codes were displayed in 
charts, showing their occurrence by segment type and over time.  These were then visually 
compared with graphs of the quantitative scores over time.  Similar trends in the quantitative 
results and the qualitative findings could help explain the relationships between the movement 
and the interaction.  When there were inconsistencies, the researcher returned to each form of 
data in search of possible explanations for the differences. 
3.11.2 Cross-case comparisons. 
All the major themes observed in the mixed methods analyses of the individual 
participants were then examined in a cross-case analysis.  Movement features and aspects of the 
interactions that showed similar patterns in several participants were reviewed for the rest of the 
participants.  These comparisons were examined based on emergent findings from either form of 
data.  Contrasting or discrepant findings were examined for a more complex understanding of the 
findings.  The legitimization of the mixed methods analysis involved an examination of the inter-
rater reliability and trustworthiness in the quantitative and qualitative strands of the research as 
well as a consideration of consistency and appropriateness in combining the data and inferences 
of the two strands (Onwuegbuzie & Johnson, 2006).   
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Chapter 4: Results/Findings 
 
 
 
 
4.1 Overview  
This chapter presents the main results and findings for each of the research questions and 
emergent findings from the qualitative descriptions.  This includes the results of the cross-case 
analyses, themes that recur across participants, and some of the most compelling findings from 
the individual cases.  Each case is presented using a pseudonym for that participant.  To provide 
the complete results, rich narrative, and context of each individual case, every case is presented 
fully in a separate appendix (see Appendices E to I).  These appendices include the results and 
findings for each of the research questions and the emergent themes for that participant.  The 
appendices each follow the same structure as this chapter.  When specific aspects of individual 
cases increase the understanding of the findings in general or demonstrate the range or 
complexity of these themes, they are also reported in this chapter.   
This chapter starts with a description of the sample including demographic information 
on the participants and information about the selection of the videos.  This is followed by a report 
on inter-rater reliability and the procedures used to enhance trustworthiness in the qualitative and 
mixed methods analyses.  The next sections provide the context for the overall findings and 
individual aspects of each case through (a) a short narrative of each case and (b) a presentation of 
the mixed methods results on attention and distraction and the use of restrictive, repetitive, or 
sensory seeking behaviors.  This leads into the results on the first research question including: (a) 
the graphs of change over time for each participant and (b) a short description of the relevant 
qualitative findings and the outcome of mixing these results and findings.  The second research 
question is addressed through correlations between the measures and relevant qualitative and 
mixed methods findings.  The third question is divided into several subsections describing other 
features of the movement relevant to the participants’ interactions.  The next few subsections 
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cover emergent qualitative findings on topics relevant to the movement and the interaction that 
were not specific to the movement qualities the participants used.  A final section includes a 
summary of the mixed methods analyses presented throughout the chapter.   
4.2 Demographics and videos per case 
For this secondary analysis of video from DMT sessions, I studied video of five 
participants and their partners during the mirroring activity.  Using the updated selection criteria, 
I selected the six participants from the parent study with the most video of the dyadic mirroring 
activities available.  The sixth participant was later dropped from analysis due to constraints in 
rater availability, the limited number of videos available, and the resulting quality of the rating 
data.  There were only three weeks of video available for this sixth participant.  When looking at 
this participant’s data by itself, the inter-rater reliability for the Interaction Quality scales was not 
significant, and, due to time constraints, there was no second rater for the Synchrony scales.   
The five remaining participants were three males and two females, 14-42 years-old, and 
they attended between 5 and 10 sessions (see Table 2).  They were all white and all lived in 
southwestern Germany.  With Autism-Spectrum Quotient (AQ) scores ranging from 15-41 (see 
Table 2), several of the participants’ scores were lower than might be expected in a group of 
individuals with ASD.  While the AQ is only an indicator of traits and not a diagnostic tool, 
Baron-Cohen et al. (2001) determined that a score of 32+ was a “useful cutoff for distinguishing 
individuals who have clinically significant levels of autistic traits” (p.15).  In the current study, 
only one of the participants scored above this cut-off, however, the participants all had an ASD 
diagnosis and their behaviors in the sessions underscored their actual social impairments.  It is 
possible that their scores were artificially low due to the method of administration of the AQ in 
the parent study.  The research assistants from the parent study shared that these self-report 
measures were completed in the group setting and some participants were seated next to each 
other, so it is possible that even though they were instructed to complete the form individually, 
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some participants under-reported their difficulties in order to appear more capable to themselves, 
the researchers, or the peers seated next to them.   
 
 
Table 2: Demographics and sampling of video clips. 
participant 
# of 
sessions 
attended 
# of sessions 
recorded  
total 
video 
clips 
diagnosis age gender AQ score 
Hans 10 8 31 Autism 42 male 41 
Lukas 9 9 34 
Asperger’s, 
ADHD 
14 male 15 
Karl 8 8 32 Autism 21 male 17 
Julia 9 
4  
(weeks 3, 5, 6, 
8) 
16 Asperger’s 26 female 26 
Anna 5 
4  
(weeks 2, 3, 8, 
9) 
19 Autism 18 female 23 
Total   120*     
* The total clips do not add up to 132 as participants were sometimes partnered with each other (12 clips 
overlap) and the clips were rated for each participant. There were a total of 120 unique clips. 
 
 
 
Four video clips were selected from each videotaped session.  These segments were 
called: leading, following, open dance, and purposively selected segments.  The leading, 
following, and open dance segments were taken from the exact middle of the dance except in a 
few cases when this was moved as few seconds as possible to ensure that both the participant and 
the partner were visible (not stepping out of the frame for more than one second), and that the 
interaction involved only this pair (shifting the clip if a third person approached them).  Video 
segments from a few activities were missing due to: (a) videographer error (n=1) or (b) 
participant or partner moving in-and-out of frame so that no continuous 30-second segment 
included both partners (n=2).  For the participants with video from only 3-4 sessions, the 
researcher examined the video for additional interactive segments of more than a few seconds that 
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also showed different interactive behaviors than the already selected clips.  This was considered 
an additional purposive sample.  This resulted in three additional purposively sampled clips for 
Anna.  Julia had no interactions of more than a few seconds beyond those already included in the 
initial sampling.  This resulted in a total of 120 unique video clips.  However in 12 of the clips 
participants were partnered with each other and this resulted in a study sample of 132 clips for 
analysis.  For the clips showing two participants partnered with each other, the Interaction Quality 
was scored for each participant and the descriptions focused on both participants. 
All the narrative descriptions and qualitative findings are based on the coding and 
analysis of qualitative data from the raters’ descriptions of the video, the researcher’s notes from 
the review of the full videos during the selection of the purposive videos, and occasional 
anecdotal input from therapists and research assistants (RAs) who had been in the parent study 
DMT sessions.  Quotes from the raters’ descriptions were corrected for spelling and participant 
pseudonyms were added for ease of reading. 
4.3 Inter-rater reliability on quantitative scales 
Inter-rater reliability was calculated for all the quantitative scales using intraclass 
correlations (ICC).  The inter-rater reliability of the three raters for the Affective Engagement and 
Flow of the Interaction scales, was calculated using the consistency, two-way random, and 
average measures calculation (as the same raters scored all the clips and the mean scores were 
used in further analyses; Landers, 2015). The ICC was calculated for each participant individually 
and in a cross-case analysis that used the scores of all the participants (see Table 3).  Both scales 
showed strong reliability in the cross-case analysis. 
The Distraction and Repetitive/Sensory Seeking Movements scales were scored by these 
same three raters.  However, one rater mistakenly scored these behaviors if present in either 
participant or partner, rather than just for the participant, and therefore this rater’s scores were 
discarded for these scales.  For some participants, Distraction and Repetitive/Sensory Seeking 
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Table 3: Inter-rater reliability on the Interaction Quality scales 
participant Affective Engagement Flow of the Interaction 
 ICC(2,3) n 95% CI ICC(2,3) n 95% CI 
Hans .873** 30 [.767, .935] .731** 15 [.361, .902] 
Karl  .883** 32 [.789, .939] .865** 16 [.689, .949] 
Lukas .563** 34 [.228, .767] .798** 17 [.547, .921] 
Julia .875** 16 [.712, .953] .932** 8 [.770, .985] 
Anna .854** 19 [.687, .939] .629* 11 [-.030, .891] 
across all 5 
participants 
.833** 131 [.777, .877] .808** 67 [.711, .876] 
* p<.05, ** p<.01. 
 
 
 
Movements were scored as “not present” in any segment by one or both of the raters, and so it 
was not possible to calculate the ICC for these participants.  Furthermore, the low variability 
made the ICC appear artificially low for some other participants despite nearly complete 
agreement.  Therefore, for these scales, the percentage of complete agreement is reported in 
addition to the ICC (see Table 4).  
 
 
Table 4: Inter-rater reliability on Distraction and Repetitive/Sensory Seeking Movements. 
participant Distraction Repetitive/Sensory Seeking Movements 
 % agree ICC(2,2) n 95% CI % agree ICC(2,2) n 95% CI 
Hans 61.3 .805** 31 [.595, .906] 100 -- -- -- 
Karl  59.4 .450 32 [-.127, .732] 87.5 .000 32 [-1.049, .512] 
Lukas 85.3 -.110 34 [-1.223, .445] 97.1 .000 34 [-1.002, .501] 
Julia 100 -- -- -- 100 -- -- -- 
Anna 78.9 .471 19 [-.374, .796] 68.4 .800** 19 [.481, .923] 
across all 5 
participants 
74.2 .713** 132 [.595, .796] 91.7 .663** 132 [.525, .761] 
Note. No ICC could be calculated on scales for which there was no variance. 
* p<.05, ** p<.01. 
 
 
 
 The Synchrony scales were scored by the three raters trained in movement observation.  
Due to time constraints, these raters did not each score all the segments.  Instead, for each 
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participant, one rater was assigned as the primary rater and scored all segments of that participant.  
The second rater for the participant scored all of the open-dance and purposively selected clips 
plus a randomly selected 20% (or more) of the leading and following clips.  Because each 
participant’s video was rated by a different pair of raters, the inter-rater reliability was calculated 
for each participant individually.  The ICCs were run using the consistency, two-way random, 
and average measures calculation.  As seen in Table 5, there was moderate to very strong 
reliability for Rhythmic Synchrony and Exact Spatial Synchrony for all participants.  For Effort 
Synchrony, there was moderate to strong reliability for Lukas, Karl, and Julia only, although the 
confidence interval included zero for Julia.  The Effort scale was dropped from further analysis 
for Anna and Hans.  Three more scales were also dropped from further analysis due to 
insufficient inter-rater reliability.  Both the Following and Approximate Spatial Synchrony scales 
were dropped after the raters finished scoring all the videos. The Counter-Spatial Synchrony scale  
 
 
Table 5: Inter-rater reliability of the Synchrony scales. 
participant 
Rhythmic 
Synchrony 
Following 
Exact Spatial 
Synchrony 
Approx. Spatial 
Synchrony 
Effort 
Synchrony 
Hans 
ICC = .862** 
n=19 
CI[.642, .947] 
ICC = .220 
n= 19 
CI[-1.025, .699] 
ICC = .768** 
n=19 
CI[.399, .911] 
ICC = .460 
n= 18 
CI[-.443, .798] 
ICC = .263 
n=19 
CI[-.913,  .716] 
Lukas 
ICC = .742** 
n= 23 
CI[.392,  .891] 
ICC = .071 
n= 22 
CI[-1.238, .614] 
ICC = .789** 
n=23 
CI[.503, .911] 
ICC = -.265 
n= 21 
CI[-2.118, .487] 
ICC = .725** 
n=22 
CI[.337, .886] 
Anna 
ICC = .793** 
n=13 
CI[.321, .937] 
ICC = -.516 
n= 13 
CI[-3.969, .537] 
ICC = .704* 
n=13 
CI[.030, .910] 
ICC = .634 
n= 13 
CI[-.199, .888] 
ICC = .185 
n=13 
CI[-1.67, .751] 
Karl 
ICC = .726** 
n=21 
CI[.324, .889] 
ICC = .541 
n= 20 
CI[-.160, .818] 
ICC = .626* 
n=21 
CI[.079, .848] 
ICC = .594 
n= 20 
CI[-.026, .839] 
ICC = .632* 
n=21 
CI[.092, .851] 
Julia 
ICC = .928** 
n=12 
CI[.749, .979] 
ICC = .370 
n= 12 
CI[-1.189, .819] 
ICC = .758* 
n=12 
CI[.161, .930] 
ICC = .378 
n= 12 
CI[-1.160, .821] 
ICC = .701* 
n=12 
CI[-.040, .914] 
Note. ICC all (2,2), there were 2 Synchrony raters  per participant. 
* p<.05, ** p<.01 
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was dropped during the rating process due to low inter-rater reliability at an initial check and a 
discrepancy in how the raters scored Counter-Spatial Synchrony in situations when the 
participants were not facing each other.   
All of the raters scored the Mirroring Roles and Moving Amounts scales by selecting 
from several choices describing the amount the participants were engaged in moving per se, 
leading, or following.  These nominal scales were designed to confirm that the participants 
received the intervention as it was described: they engaged in the activity and understood the 
instructions for mirroring.  The inter-rater agreement on these scales was calculated using ICCs 
with absolute agreement (as they are nominal categories and not interval scales) and the two-way 
random calculation (Landers, 2015).  The correlations are reported as average measures for the 
four raters who scored all of the video segments for that participant (see Table 6).  The strong to 
very strong levels of agreement show that it was generally obvious to the raters when the 
participants were leading, following, or neither of these.  These scales confirmed that the 
participants were generally participating in the assigned tasks by moving throughout most of the 
clips and doing their assigned roles in leading and following clips.  No further analyses were 
performed on these two scales. 
 
 
Table 6: Inter-rater agreement on mirroring and moving scales. 
participant Moving Amount Mirroring Roles 
 ICC(2,2) n 95% CI ICC(2,2) n 95% CI 
Hans 0.866 ** 29 [.764, .931] 0.958 ** 29 [.923, .979] 
Karl  0.656 ** 32 [.420, .814] 0.790 ** 32 [.636, .888] 
Lukas 0.861 ** 32 [.762, .926] 0.819 ** 34 [.697, .901] 
Julia 
complete 
agreement 
15 -- 0.752 ** 16 [.464, .904] 
Anna 0.706 ** 15 [.384, .887] 0.761 ** 19 [.530, .896] 
Note. These scales were scored by 4 raters per video clip: three Interaction Quality scale raters plus the 
Synchrony rater who scored all the clips for the participant.  
* p<.05, ** p<.01. 
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A few more scales addressed the use of effort qualities in the interactions.  These were 
rated by the same raters as the Synchrony scales.  Inter-rater agreement on Mirroring Tone and 
Effort Sharing was calculated using ICCs with absolute agreement as these were nominal 
categories (Landers, 2015).  The raters’ agreement varied from weak to very strong on the 
mirroring tone for different participants (see Table 7).  There were missing data for each 
participant when a rater neglected to select an option.  Two of the raters later reported having 
difficulties with the choices provided for this scale: they wanted more options or misinterpreted 
the meaning of one of the options.  A visual inspection of the results showed no obvious trends.  
There was not significant agreement on Effort Sharing for any participant (see Table 7).   
 
 
Table 7: Inter-rater agreement on nominal movement scales 
participant Mirroring Tone Effort Sharing 
 ICC(2,2) n 95% CI ICC(2,2) n 95% CI 
Hans .342* 18 [-.236, .722] .490 19 [-.383, .807] 
Karl  .621** 20 [.072, .849] .000 21 [-.477, .443] 
Lukas .608* 19 [.052, .844] .052 23 [-.144, .324] 
Julia .907** 11 [.290, .979] -.856 12 [-4.587, .445] 
Anna .712* 13 [.033, .913] .263 13 [-.272, .692] 
Note. Scored by the Synchrony scale raters (two raters per participant). 
*p<.05, **p<.01. 
 
 
 
For the Effort Rare scales, the raters selected if the participant rarely used efforts, and if 
the partner rarely used efforts.  If a statement was not highlighted, it was assumed that the 
opposite was true (i.e.: it was not rare in this clip, therefore the participant used efforts), however, 
it is possible that, as with the Mirroring Tone and Effort Sharing scales, the raters actually 
neglected to answer and some of these should actually be considered missing data.  As one rater 
rarely highlighted this statement for anyone, there were several participants for whom there was 
no variability in this rater’s scores and the ICC could not be calculated, so percentage agreement 
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was calculated as well (see Table 8).  Given the low agreement and other issues with these scales, 
they were not analyzed further.   
 
 
Table 8: Inter-rater agreement on Effort Rare scales 
participant Participant Effort Rare Partner Effort Rare 
 % agree ICC n 95% CI % agree ICC n 95% CI 
Hans 78.9 .750** 19 [.353, .904] 78.9 .647* 19 [.099, .863] 
Karl  61.9 .355 21 [-.263, .708] 71.4 .318 21 [-.318, .693] 
Lukas 30.4 -- 23 -- 52.2 .117 23 [-.936, .613] 
Julia 83.3 -- 12 -- 83.3 .621 12 [-.170, .887] 
Anna 46.2 -- 13 -- 46.2 -- 13 -- 
Note. Scored by the Synchrony scale raters (two raters per participant).  No ICC could be calculated for 
Lukas, Julia, Anna because there were zero variance items. 
*p<.05, **p<.01 
 
 
 
4.4 Trustworthiness in the qualitative analysis 
Trustworthiness was addressed through prolonged engagement with the data, data 
triangulation, returning to the raters for clarification, documenting decisions, peer debriefing, and 
use of rich descriptions in the presentation of the findings.   In qualitative analysis, the data are 
filtered through the researcher’s own perspective, based on the researcher’s personal experience, 
preconceptions, and qualifications; therefore establishing researcher credibility requires openness 
around the researcher’s background and reflexivity around the ways the researcher may have 
influenced the findings (Polit & Beck, 2008).   
To this end, I (Manders, the researcher for this secondary analysis of the videos) am 
presenting a short overview of my background influences here.  I have an MA in DMT and 
counseling and am a board-certified dance/movement therapist and licensed professional 
counselor.  I worked clinically with individuals with ASD of all ages and functioning levels for 
more than ten years before starting this research.  This included work as a dance/movement 
therapist, behavior specialist, in-home therapeutic staff, and mental health professional using a 
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variety of therapeutic modalities.  I worked with professionals from a range of different treatment 
modalities and observed clinical successes and failures of various interventions in achieving 
different types of goals and engagements with specific clients.  Throughout this work, I 
maintained my perspective that DMT and movement-based attunement can promote social 
engagement in some individuals with ASD.  While this secondary analysis was entirely based on 
the video from the parent study, I became familiar with the context of the video by visiting some 
of the sessions of the parent study and reflecting on these sessions with the therapists and RAs.  I 
observed, but did not partner with any of the participants in the dyadic mirroring dances.  For this 
secondary analysis, I attempted to be self-reflexive and identify my own biases through some 
reflective journaling: first about my experiences and presumptions, and later around difficulties in 
data analysis.  
The dependability and credibility of this study was strengthened through several forms of 
data triangulation including the use of multiple participants, multiple video clips for each 
participant, and multiple observers for each clip (Polit & Beck, 2008).  The qualitative data 
included: (a) four to five raters’ descriptions of each of the videos, (b) the researcher’s notes from 
the selection of the purposive videos (listing the interactive behaviors throughout the full videos), 
and (c) occasional additional input from therapists and research assistants (RAs).  Triangulation 
between these observers decreased the likelihood that a single individual’s perspective dominated 
without considering other possibilities.  Similar descriptions by multiple observers make it likely 
that the action occurred and indicate which things a third party observer may find meaningful.  
Although the format allowed the raters the freedom to describe the movement and interactions in 
the videos in their own words, the fact that they first completed the quantitative scales may have 
swayed their observations to the terms, constructs, and inherent interpretations in the set of scales 
they scored.  While this limitation was partially mitigated by not training all the raters on the 
same scales, this influence must still be acknowledged when interpreting the qualitative findings.  
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The raters viewed all the video clips of a participant (16 - 34 clips per participant) before 
moving on to the next participant, giving the rater a form of prolonged engagement with each 
participant’s movement and interaction patterns.  The resulting familiarity with each participant’s 
movement and engagement patterns allowed them to make comparisons between clips, note 
differences from the participant’s usual patterns, or go deeper into the specifics of the pattern.  As 
the clips were presented in a random order, the raters did not know which came first and could 
therefore not accurately describe differences as progress, although a few raters did suggest 
(incorrectly) that they observed specific improvements over time.   
4.4.1 Data analysis 
Data analysis for this study involved iterative stages of coding, interpretation, and 
revisions to the coding and themes.  These codes and themes emerged out of my prolonged 
engagement with the descriptions of the movement and interactions of each participant.  I first 
analyzed the descriptions of the video for each participant individually and then cycled back to 
the data to look for confirming or disconfirming evidence as new patterns emerged in subsequent 
cases or in the cross-case analysis.  This was a messy process with uncertainty, ambiguity, and 
readjustments to the analysis in iterative stages of analysis.  This is consistent with emergent 
processes of qualitative analysis in general when the methods are left open enough to be 
responsive to the data itself (Higgins, Barker, & Begley, 2008; Miles, Huberman, & Saldana, 
2014).  
The large scope of the third research question and the limited consistency and agreement 
in the rater’s reporting on these movement features, made the qualitative analysis challenging.  
When I was uncertain how to proceed, I sometimes arrived at new insights into the data and 
analysis process itself through reflection in the form of memoing, dancing, artmaking, or 
discussion with experts.  For example, reflection on some analytic challenges led me to the 
realization that I tended to become too micro-analytic and detail oriented while the qualitative 
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analysis required zooming out and looking at the bigger picture for a holistic understanding of the 
meaning of the data.  This was true in both the selection of interactive sequences for the 
purposive sample and the coding process.  In coding, this realization led me to reduce the number 
of codes for specific details of the movement and add more global assessments of the entire set of 
descriptions for the clip.   
The final coding scheme included two levels of coding for each of the segments (see 
Appendix J for the final coding scheme).  One set of codes was applied to the specific phrases in 
the descriptions that were relevant to that code.  These were used in developing the themes, 
searching for confirming and disconfirming evidence, and, in some cases, for quantifying the data 
and examining patterns in the frequencies of the codes.  The other set was applied to the entire 
segment, using all the descriptions to assign a holistic assessment of the interaction.  These global 
codes were inserted into tables for each participant and visually inspected for patterns in 
comparison to the quantitative results (see Appendices E to I for each participant’s tables).  
During coding, I expanded the movement specific descriptions for each level of the Flow of the 
Interaction scale so that this could be coded when the partners were strictly leading and 
following.   
4.4.2 Peer reviewer and second coder 
  A peer reviewer and second coder examined a subset of the data to support the 
confirmability and credibility of the coding.  Relatively early in the coding process, a second 
coder and I (Manders) independently assigned Affective Engagement and Flow of the Interaction 
codes to the descriptions of one participant’s videos.  We then discussed each coding until we 
reached agreement.  I used peer debriefing later in data analysis to provide a partial audit of my 
analysis and coding decisions.  This peer was selected for her relevant expertise with DMT for 
individuals with ASD, movement observation, and mirroring.  The peer reviewer met with me 
twice for 2.5 hours each and was not otherwise involved in the study.  The peer reviewer 
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examined all my coding decisions for two video segments.  We discussed each coding (or lack of 
coding) until we reached agreement.  The peer agreed with almost all of the codes assigned to the 
descriptions of the video and suggested coding a few more short phrases with additional codes.  
After discussion, the peer reviewer agreed with my decision to code less and stay more focused 
on the research questions.  This peer then reviewed two more documents for specific codes that 
were more challenging to code.  The peer examined the codebook for completeness and relevance 
given the research questions and the raters’ descriptions in the documents she had reviewed.  
While she recommended coding for a couple additional movement features given her knowledge 
of the population and movement observation, she concurred with the decision to pass on these in 
this study given the low inter-rater agreement on many movement features and the scope of the 
research questions.  She also examined my expanded movement descriptions for the Flow of the 
Interaction and determined that given her experience with movement and mirroring, these 
appeared consistent with the original scale.   
4.4.3 Presentation 
Qualitative research studies use thick description to give the reader a clear picture of the 
research context, the participants, their movement, and the patterns in their interactions (Polit & 
Beck, 2008).  In a qualitative descriptive analysis, the rich narrative should stay close to the data 
with limited layers of theoretical analysis (Neergaard et al., 2009; Sandelowski, 2000, 2010).  For 
this study, the rich narrative includes narrative descriptions of each participant’s usual patterns of 
engagement and quotes from a variety of observers.  This should allow the reader to envision the 
movement and interactions, get a sense of the range of the descriptions, and perceive the link 
between the descriptions of specific actions and the overall findings.  This study aimed to provide 
sufficient descriptive detail through these quotes and narratives for the reader to personally 
determine if the interactions and participants described in this small study are sufficiently similar 
to another setting or individual to be applicable to that situation (Polit & Beck, 2008).  The quotes 
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from the rater’s descriptions of the videos were corrected for spelling and participant pseudonyms 
were added, but he quotes were not otherwise altered.  Since five of the six raters were not native 
English speakers, they sometimes made grammatical and word choice errors and one rater 
sometimes wrote a word or sentence in German.  The researcher asked the raters for clarification 
on some of these descriptions and interpreted other descriptions based on the rater’s usual 
comments and observations.    
4.5 Legitimization of the mixed methods analysis 
Legitimization of the quality of a mixed methods study depends on the rigor of each of 
the individual strands (as discussed in Sections 4.3 and 4.4 above), and the consistency and 
appropriateness of the mixing itself.  This section describes the issues of legitimization in mixed 
methods studies that apply to this study (Onwuegbuzie & Johnson, 2006).  The two strands of the 
study were selected to strengthen the overall study with each strand minimizing the weaknesses 
of the other strand.  When the needs of the two strands came into conflict (such as when the video 
selection procedures would have called for the sampling of the same video for a systematic and 
purposive selection), the primary researcher engaged in a reflexive process, sought outside input, 
and searched for a solution with the fewest threats to the credibility of the primary research 
questions.  The pragmatic perspective supported this decision to prioritize the needs of the 
primary research questions, allowing the study to move forward despite some conflict between 
the loosely blended paradigms underlying the two strands of the study.    
Mixing in the data collection phase involved embedded data collection with raters 
providing qualitative descriptions of each video after completing the quantitative measures.  
Using the same sample in each strand of this study eliminated any concerns about the 
generalizability of the findings or results from the one strand to the sample used in the other 
strand (Onwuegbuzie & Johnson, 2006).  The use of systematic sampling and consistent 
measurement for the quantitative strand created consistency in the data collected over time.  The 
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qualitative strand compensated for the limited depth of information and the limited range of 
movement qualities tracked in the quantitative scales.   The qualitative descriptions also helped 
the researcher catch some differences in the raters’ interpretation of the scales.  On the other 
hand, using the same raters for both strands meant that their descriptions were influenced by the 
constructs and interpretations inherent in the scales. One rater even explained that the process of 
writing the description helped her score the Interaction Quality scales.  While having the raters 
write first may have changed their observations slightly, this is unlikely to have made a large 
difference as the raters viewed multiple video clips in a row.  Thus, they would still have just 
finished focusing on the constructs in the scales for the previous clip.   
Mixing in the analysis stage was a more emergent process that arose out of the data and 
the initial results and findings from the quantitative and qualitative strands.  The qualitative 
findings and the Synchrony and Interaction Quality scales could not be directly compared to each 
other because the descriptions did not address these topics consistently and the raters did not all 
use the same definitions.  A few constructs, such as attention, could be mixed by quantizing the 
qualitative data.  I made the decision to convert qualitative codes into frequencies on a code-by-
code basis dependent on the consistency of the rater’s reporting on the topic.  It must also be 
noted that, as the primary coder, I was not blind to the session number as I coded the descriptions 
of the video segments.  I used the results and findings from each strand of this study to support 
some of the analytic decisions for the other strand.  For example, the patterns in the graphs drove 
the researcher to read the descriptions for further information into the role of the different 
partners and segment types.   
While the study was designed with the modified SSD as the primary strand, each strand 
was valued with a full report of both the quantitative results and qualitative findings.  This study 
was entirely based on the third person perspective and not necessarily the internal experience of 
the participants.  The focus of the research questions on the movement and interactions of the 
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participants with ASD, and not other’s interpretation of these, however, did make this distinction 
difficult to maintain throughout the presentation of the findings. 
4.6 Short narrative of each case  
To help the reader envision these participants and their engagement in the mirroring 
activities, a short narrative summary of the movement and social engagement patterns of each 
participant is provided here.  This should help the reader understand how the overall picture of 
the individual may contribute to the patterns of similarities and differences between the cases.  In 
order to give a concise picture of the individual, these narratives combine some demographic 
background information, descriptions of the participant’s patterns of participation, and salient 
themes from the qualitative data.  A full analysis of each case can be found in Appendices E to I.  
Overall, the participants tended to adhere to the instructions for the movement tasks, but showed 
different patterns of engagement in the different mirroring activities.  The participants each had 
their own style of dancing, had varying degrees of motor challenges, and seemed more interested 
in engaging with some partners than with others.  The participants all engaged in responsive 
behaviors for very short periods of time only: displaying brief sequences of actions or attentional 
changes in response to input from the partner or the environment, and then returning to their 
previous state.   
4.6.1 Hans 
Hans was a 42 year-old white male who was receiving job skills training and living with 
others in his job skills program.  He attended all 10 weeks of the therapy, with video available for 
8 of these sessions.  Hans was generally willing to participate in the mirroring task but not very 
emotionally engaged.  When encouraged by a skilled partner, he did sometimes smile and engage 
for short periods of time.  He acted differently in the different roles: he was more attentive to his 
partner when following, regularly distracted when leading, and at times faced away and 
disengaged from his partner during the open dance segments.  The purposively selected clips 
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show that, at his best moments, he could be both emotionally engaged and could use movement 
responsively.   
Hans was partnered with the same research assistant (RA) for five weeks.  This RA was a 
female DMT student who several times led a simple playful movement theme involving opening 
and closing their hands at various tempos.  Hans laughed and engaged when she did this, and 
many of their most successful interactions occurred when she led variations on this movement 
theme.  Hans had to pay close attention to her sudden changes in tempo and direction.  By the last 
session, Hans seemed to incorporate some of his partner’s style into his own leading seeming to 
himself attempt to challenge his partner. 
4.6.2 Karl 
 Karl was a 21 year-old white male in a program that provided him with job skills training 
and housing.  Karl’s attention, social engagement, and even his commitment to the movement 
task itself seemed to vary by the week, partner, and activity.  Karl usually attempted to follow 
everything his partner did, but was not always successful.  When he was more active, his own 
movements could be uncoordinated and challenging to follow.  When he was leading and during 
the open dance segments, he was frequently less attentive to his partner and sometimes looked or 
turned away.   
Karl already knew many of the participants in his group from other programing at this 
location.   Some of these other participants interacted with each other during the DMT sessions 
and appeared to be friends.  Karl appeared to want to be part of this group of friends, although 
they did not approach him as frequently as he approached them.  When Karl was partnered with 
one of these participants, he imitated and initiated some of their playfully aggressive behaviors 
(such as poking each other).  While he himself initiated some simple movement-based 
interactions with these individuals, their exchanges tended to be very brief and did not develop 
into anything beyond a short back-and-forth on a single movement theme.  Attention and certain 
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movement qualities seemed to improve his motor coordination and engagement: he sometimes 
appeared better coordinated when he was more attentive, and he seemed more engaged and 
focused on the movement and his partner when he was doing direct (and at times playfully 
aggressive) movements toward his partner. 
4.6.3 Lukas 
Lukas was a 14 year-old male who lived with his family.  He had previously attended 
some other programing at this location.  There was video for all nine sessions he attended.  He 
was partnered with a RA in week nine, and in the other eight sessions, he was partnered with 
other participants with ASD.  In almost all of the videos, Lukas appeared to be strictly focused on 
the task.  He showed very few facial expressions and generally seemed emotionally disconnected 
from his partners.  The raters noted that while he did not seem to dislike having partners, he just 
did not appear to be particularly interested in them.  A few times, Lukas did use touch and short 
verbalizations to instruct his partners.  When it was his turn to follow, Lukas mirrored his 
partners’ movements quite precisely.  Lukas seemed to enjoy dancing and often used large 
movements with sudden switches between steps.  He may have slowed down and simplified his 
movements slightly for some of his (less motorically skilled) partners, but it is not clear if this 
was intentional, and, in any case, he did not communicate this supportive intention directly to his 
partners.  He used similar movements throughout the sessions, but his movements did increase in 
size and energy over the first several weeks.   
4.6.4 Julia 
Julia was a 26 year-old white female.  Unlike some of the other members of her group, 
Julia came to this site only for these DMT groups.  She attended nine weeks of therapy and video 
was available for four of these sessions.  Julia was a willing participant in all of the DMT group 
activities.  In general, Julia appeared to enjoy dancing, varied her movements, and matched her 
dancing to the music across a range of tempos.  She appeared to be more interested in dancing 
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than in interacting.  During the open-ended dance segments, she rarely looked at her partner and 
often appeared to be in her own world.  In the leading segments, she generally led her partners 
through a variety of rapidly changing movements without looking at, or engaging with, her 
partners.  When following her partners, she adeptly followed any of a large variety of movements, 
even when her partners led relatively unpredictable movements or did not have a consistent 
rhythm to their dancing.  Her best interactions tended to occur when she was following her 
partner.   
4.6.5 Anna 
Anna was an 18 year-old white female in a job skills training program and she was living 
with others in this program.  Anna attended five sessions with video available for four of the 
sessions.  Anna was partnered once with Hans, twice with RA partners, and once with another 
participant with ASD whom she was dating.  Anna had very different levels of engagement with 
each partner.  Her attention to each partner varied, she sometimes stopped mirroring, and she 
often disengaged from her partners during the open-ended dance.  She was the most consistently 
attentive and engaged with the partner whom she was dating, although they did not always adhere 
to the instructions of the mirroring activity.  Anna generally led a series of quick gestures with her 
arms with “conventional” meanings such as actions from sports or everyday activities.  She 
regularly stopped leading to think about the next movement, and sometimes engaged in repetitive, 
sensory seeking movements that got in the way of her completing the tasks and engaging with her 
partners.  Anna and her partners all appeared to recognize these repetitive, sensory seeking 
movements as separate from the mirroring activity, and her partners usually waited for her to 
finish before following her next action.     
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4.7 Attention and Distraction 
 As distraction or repetitive, restrictive, or sensory seeking behaviors can impact 
interactions, these topics are reported here first, to give context to the answers to the research 
questions.   
There were relatively few video clips in which any of the participants were scored as 
Distracted (see Table 9).  For this scale, a score of one was defined as a couple of quick glances 
away, which is fairly typical in everyday interactions.  Therefore, in the table, only sessions with 
mean scores of greater than one were counted as showing Distraction.  A visual inspection of the 
graphs (see figures in the appendices for each participant) suggested that Distraction scores did 
not vary with the scores on either Synchrony or Interaction Quality.   
 
 
Table 9: Distraction ratings and qualitative descriptions of attention. 
Participant 
(total # of 
sessions) 
# of sessions 
rated as 
distracted 
(mean score >1) 
# of sessions coded 
as attentive to 
moving but not to 
the partner 
Exemplar quotes 
(segment type, session #) 
      
Hans  
(8) 
following 0 following 0 “He does not seem terribly enthusiastic, but is 
paying attention to the direction of the 
motions and does a good job of imitating 
them.” (following, 1) 
“He this time not just keeps eye-contact 
throughout the segment, but even laughs with 
her.” (purposive, 5) “[Hans] was very 
distracted. For most of the clip, he paid no 
attention to his partner. He looked to the 
camera or to other people in the room 
(unclear).”  (leading, 6)  
leading 2 leading 2 
open-
dance 
6 open-dance 3 
purposive 0 purposive 0 
      
Julia 
(4) 
following 0 following 0 “[Julia] constantly looks at [her partner] but 
doesn’t express enthusiasm or any emotion.” 
(following, 5) 
“She seems totally in that movement, as if she 
wouldn’t be able to perceive what happens 
round her anymore, especially her partner.” 
(open dance, 7)  
“The partners have eye contact sometimes” 
(purposive, 7) 
leading 0 leading 1 
open-
dance 
0 open-dance 2 
purposive 0 purposive 0 
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Table 9 (continued): Distraction ratings and qualitative descriptions of attention. 
Participant 
(total # of 
sessions) 
# of sessions 
rated as 
distracted 
(mean score >1) 
# of sessions coded 
as attentive to 
moving but not to 
the partner 
Exemplar quotes 
(segment type, session #) 
      
Lukas 
(9) 
following 0 following 0 “[Lukas] does not attempt to make eye contact 
with [his partner], but seemingly watches his 
feet to make sure he is following.” (leading, 3)  
“[Lukas] seems to be in his own world, 
enjoying the dancing but unaware of those 
around him, including his partner.” (open 
dance, 7) 
“the speed at which [Lukas] picks up [his 
partner’s] movements displays [Lukas’s] 
attentiveness.” (purposive, 9) 
leading 0 leading 1 
open-
dance 
0 open-dance 3 
purposive 0 purposive 0 
      
Karl 
(8) 
following 2 following 0 “[Karl] is very attentive to [his partner], and 
[Karl] keeps his eyes on [his partner] the 
entire segment, carefully following.” 
(following, 1)  
 “[Karl] seems even much more distracted 
than [his partner], which seems to also show 
in his opened mouth. Nevertheless, they don’t 
stop moving” (purposive, 6) 
 “During the first half of the segment, [Karl] is 
distracted and hardly ever looks at [his 
partner] until they start the karate-like 
movements. After that, [Karl] smiles and 
keeps eye contact with [his partner] during 
punching motions and lunging motions.” 
(leading, 7) 
leading 0 leading 1 
open-
dance 
2 open-dance 4 
purposive 1 purposive 1 
      
Anna 
(4) 
following 0 following 1 “[Anna] does not make eye contact with [her 
partner] throughout the time, but looks toward 
her feet and glances upward occasionally to 
follow the motions.”  (following, 2) 
“It seems like [Anna] was following [Hans] 
alright until she started to scratch/flap her 
fingers, and then she got distracted a bit more 
easily.” (following, 8) 
 “[Anna] keeps her eyes on [her partner] the 
entire time, and seems a bit smitten with him.” 
(purposive, 9) 
leading 0 leading 2 
open-
dance 
0 open-dance 1 
purposive 0 purposive 0 
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Distraction and attention to the other person were major themes in the qualitative 
descriptions by all the raters.  These descriptions gave more specific information about a 
participant’s behaviors and gaze (to the extent that gaze could be observed in the video) and 
showed the issue of attention and distraction to be a little more complex.  When raters explained 
their judgments of the Interaction Quality, they frequently referred to the pair’s mutual attention 
to each other, or to substantial amounts of distraction by either partner.  They described times 
when either person’s distraction got in the way of the interpersonal connection, caused a delay in 
the following the other’s movements, or seemed to lead to the other person looking away as well.  
The raters often commented upon the presence or lack of eye-contact.  This showed that (a) there 
was much less actual eye-contact than overall attention to the partner, and (b) mirroring while 
looking in the direction of the partner was enough to demonstrate to the raters that the participant 
was paying attention to the partner.   
The participants tended to change their patterns of attention to their partners depending 
on their role in the mirroring activity.  When leading or dancing in the open-ended segments, 
Lukas and Julia often appeared to be attentive to creating their own movements, but inattentive to 
their partners.  When following, they were both very attentive to their partners, quickly imitating 
even small details or unpredictable changes in their partner’s movement.  For the other 
participants, Karl’s scores on the Distraction scale varied across all the clips and Hans’s scores 
varied by activity, with frequent distraction in the open-ended dance segments.  Anna was rarely 
scored as distracted, but her attention to her partner varied both by the activity and her 
relationship with her partner.   
In addition to supporting the interaction, increased attention to the partner improved the 
clarity of some participants’ movements.  For example, when Hans started looking away, raters 
reported that the interaction as well as his movements became “less enjoyable” and “scattered.”  
At other times, both Hans and Karl’s movements were described as more precise and coordinated 
when they looked directly at their partners.  Karl’s attention to his partner once even seemed to 
118 
 
motivate his partner to follow more closely: “[his partner’s] actions become more like [Karl’s] 
when [Karl] starts to look toward [his partner’s] face.”   
4.8 Repetitive, restrictive, or sensory seeking movements 
Repetitive, restrictive, or sensory seeking behaviors were not a major characteristic of 
most of the participant’s movements nor did they play a major role in most of the participants’ 
interactions.  Only one participant, Anna, had obvious repetitive behaviors that distracted from 
the activity and the partnership.  Two of the other participants, and a few of the partners, made 
some small repetitive movements that may have been sensory seeking or possibly a physical 
response to anxiety.  Unlike Anna, who regularly stopped mirroring to perform her sensory 
seeking movements, the other participants and partners continued dancing while performing any 
small repetitive movements with their mouths or fingers.  For example, “[Karl] shows repetitive 
movement with the mouth, biting, pressing lips.”  The researcher noticed that Lukas did do 
obvious sensory seeking movements at other points in the session, when the music or activity 
stopped, but he did not do this while dancing, and so these did not occur in the video clips 
selected for this secondary analysis.  
Since even a few seconds of repetitive sensory seeking behaviors would be considered 
notable during a 30-second clip of a typical interaction, all instances of Anna’s sensory seeking 
behaviors are reported here.  Both raters scored Anna as performing some Repetitive/Sensory 
Seeking Movements (a score of either one or two) in 5 of the 19 clips and at least one of the raters 
scored her as showing some Repetitive/Sensory Seeking Movements in 9 of the 19 clips.  Both of 
these raters were unfamiliar with restrictive or sensory seeking behaviors prior to the training and 
one rater rarely scored them.  The qualitative data showed a similar pattern to the quantitative 
ratings: in six segments, Anna was described as engaging in her typical repetitive behavior of 
flapping the fingers of one hand against the other hand.  In another four segments, a few raters 
described other movements as possibly restrictive or sensory seeking behaviors, but these were 
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less clear and may have been intended as part of her dance.  These behaviors appeared to distract 
Anna from the mirroring interaction and her partners often appeared uncertain as to how to 
respond to these behaviors (sometimes mirroring and sometimes watching). 
 
The next sections of this chapter address the research questions and hypotheses in order.  
Graphs of each participant’s Synchrony and Interaction Quality scores over time are presented 
before the hypotheses for research question one.  Relevant qualitative findings and mixed 
methods analyses (research question four) are presented after the quantitative results for research 
questions one and two.  Movement specific qualitative findings are presented by theme under 
research question three, followed by other emergent findings.  
4.9 Research question 1: SSD, change over time 
Do levels of Synchrony, Following, or Interaction Quality increase over a 10 week program of 
DMT for adolescents and adults with ASD? 
4.9.1 Graphs for each participant 
 Each participant’s Affective Engagement, Flow of the Interaction, and Synchrony scores 
over time are presented in Figures 2 to 6.  The graphs have one row for each segment type (with 
two additional rows to show the additional purposively selected segments for Anna).  Rhythmic 
Synchrony and Exact Spatial Synchrony are included in all graphs, but Effort Synchrony is only 
included when the raters had at least moderate inter-rater reliability.  Flow of the Interaction was 
only scored in the open-ended dance and purposively selected segments.  For Affective 
Engagement and Flow of the Interaction, the mean of the three raters’ scores is shown.  For the 
Synchrony scales, the mean score is shown for those segments that were scored by two raters, and 
for those segments that were only scored by one rater, the score assigned by that rater is shown.  
There are two graphs for Hans: one includes all the sessions he attended, while the second graph 
shows just the five sessions in which he was paired with the same partner (see Figure 6). 
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Figure 2: Karl’s Synchrony and Interaction Quality scores over time. 
 
 
 
 
Figure 3: Julia’s Synchrony and Interaction Quality scores over time. 
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Figure 4: Lukas’ Synchrony and Interaction Quality scores over time. 
Note. Two segments are missing due participant or partner leaving the frame of the video. 
 
 
 
 
Figure 5: Anna’s Synchrony and Interaction Quality scores over time. 
Note. Additional rows in the graph depict the additional purposive samples taken on weeks two and eight.   
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Figure 6: Hans’ Synchrony and Interaction Quality scores over time. 
Note. One graph depicts all sessions while the other graph depicts just the sessions with the repeated 
partner.  The open dance segment was missing for the first session due to videographer error. 
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These graphs were visually inspected for any obvious trends in the data.  There is no 
clear trajectory that applies to all the participants.  For each participant, there appear to be 
different patterns in the scores for the different segment types.  For example, some participants 
had consistently higher or lower scores on a scale in a specific type of video segment.  In some 
other segment types, there seemed to be more variability by week.  For most participants, the 
scores tended to be somewhat higher in the purposive segments and somewhat lower in the open-
ended dance segments.  For Hans and Julia, the Affective Engagement was generally lower when 
they were leading and somewhat higher in the following and purposively selected segments.  
Lukas and Julia tended to have higher Synchrony than Affective Engagement when they were 
following their partners. 
 There was less session-by-session variation and smoother curves in the graph showing 
only Hans and his repeated partner, compared to the graph with all the partners (see Figure 6).  In 
the leading segments, the Synchrony was high whenever the usual partner was following Hans 
and low when his other partners were following him.  In the sessions with this repeated partner 
only, there appears to be a slight upward trend of increased Affective Engagement over time in 
the open dance segments.   
4.9.2 Hypothesis 1a:  
It was hypothesized that Synchrony and Interaction Quality would increase over a 10 
week program of DMT.  Given the available data, and with the participants switching partners 
weekly, this study did not show evidence of a change over time in either Synchrony or Interaction 
Quality for four of the five participants.  The graphs of each of these four participants vary up and 
down by week and do not show a clear trajectory of change for any scale.  The varying partners 
over the weeks made it impossible to distinguish any change over time from the influence of the 
partner, which is seen as a confounding variable.  Given the lack of any visually apparent trends 
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to warrant further investigation, no additional statistical analyses for change over time were 
conducted for these participants. 
One participant, Hans, did have a consistent partner for five weeks.  His progress over 
time was analyzed by examining only the sessions with this one partner.  Visual inspection of the 
graphs from sessions with this partner, shows a trend over time in the open-ended dance segments 
of increased Affective Engagement and possibly an increase in Flow of the Interaction.  These 
graphs also show a possible increase in Rhythmic Synchrony in the purposive segments with this 
same partner.  There are no visually obvious trends of change over time in any of the other 
segment types.  These trends were further analyzed by correlating the scores for each scale with 
the session numbers using spearman’s rho.  When all of Hans’s scores from sessions with this 
partner (combining all segment types), were correlated with session number, none of the scales 
showed a significant correlation with session number (see Table 10).  Since the visual inspection 
revealed trends in the open-ended dance and purposive segments only, the scores were also 
correlated to the session number within each segment type.   This revealed a significant 
correlation of rs(3)=.900, p<.05 between Affective Engagement and session number in the open-
ended dance segments only.  These segments showed the least structured of the activities.  With 
the purposively selected segments, the best interactions were already selected from the beginning 
and this may have made them less equivalent or may have created a ceiling effect for the 
Interaction Quality scales.   The other visually observed trends, Flow of the Interaction in the 
open-ended dance and Rhythmic Synchrony in the purposive segments, did not reveal significant 
correlations over time.  
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Table 10: Hans change on Synchrony and Interaction Quality with repeated partner. 
 all segment 
types 
combined 
by segment type † 
following leading open dance purposive 
Rhythmic Synch. .261 ††† .564 -.289 -.051 .632 
Exact Spatial .022 ††† -.103 -.289 .354 .527 
Affective Engage. .362 ††† .600 .224 .900* .205 
Flow of Interact. .439 ††   .821 .447 
Note. Flow of the Interaction was not scored in the following and leading segments.  All scales were 
correlated to session number using spearman’s rho. 
* p<.05, † n=5 for all correlations by segment type, †† n=10, ††† n=20 
 
 
 
4.9.3 Hypothesis 1b:  
It was hypothesized that the use of delayed movement when mirroring, as measured on 
the Following scale, would change over the 10 weeks.  This hypothesis was not tested because the 
inter-rater reliability on this scale was low and it was dropped from all analyses. 
4.9.4 Qualitative and mixed methods findings relevant to research question 1: 
 For the most part, the qualitative descriptions did not specifically mention the exact forms 
of Synchrony or Following.  When the descriptions included mentions of synchrony occurring, 
not occurring, or occurring for only a limited time, it was often not clear what definition the raters 
were using (including possibly entirely different definitions, particularly for the raters who were 
not trained on the Synchrony scales).  The raters of the Interaction Quality scales did sometimes 
specifically describe a video segment, or particular event, in the terms of the Interaction Quality 
scales. They did not, however, use these terms frequently enough to analyze these for change over 
time, so they also were not particularly useful for a mixed methods analysis of this research 
question.  While the qualitative descriptions were not useful in directly addressing research 
question one, they do add further support for the interpretation of the changing partners as a 
potentially more significant variable, versus time, in the intervention. 
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Partner as variable.  Both the quantitative results and qualitative findings suggest that 
the partners played a role in the interactions, interpersonal synchrony, and some features of the 
participants’ movements.  This is not entirely surprising as both people play a role in the 
interaction.  Since only Hans had more than two sessions with the same partner, the role of the 
partner must be considered when examining the results of this study.  In the graphs of the primary 
scales over time, the impact of the different partners was inferred through the fact that there was 
less variation across the five weeks that Hans had a single partner.  The qualitative descriptions 
point more directly to the influence of certain partners, but give little indication of the relative 
impact of the partner compared to any change over time.  Based on the qualitative descriptions, 
the synchrony during the leading segments may have varied with the partner’s motor skill more 
than differences in the participant’s leading. 
When participants had more than one session with a specific partner, some of the raters 
noted that the movement, interaction, or avoidance patterns, seemed to be similar across several 
of the clips with that partner, revealing an interactional pattern specific to this partnership.  Some 
participants (Lukas, Karl, and Anna) appeared to act differently with certain participant partners 
they knew from outside the DMT group.  Anna, in particular, engaged very differently with her 
two RA partners, Hans, and the partner she was dating.  She appeared more focused on the task 
with the RA partners, stopped to do sensory seeking movements most often when she was 
partnered with Hans, and she almost always held hands with, smiled, and looked at, the partner 
she was dating.  For other participants, the participant’s patterns of participating in the different 
activities seemed to play a stronger role than the influence of the partner.  For example, when 
Julia was following, she was much more engaged with two of her partners, during the open-ended 
dance, however, she remained “in her own world” with all of her partners.   
Hans’s change over sessions with his repeated partner.  Both Hans’s scores and the 
qualitative descriptions suggest that Hans and the RA partner built up a relationship over the five 
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sessions they were partnered together and Hans showed improvements in his interactions with her 
over time.   
Other relevant qualitative findings.  A couple of the other participants showed small 
improvements in specific movement features over time, although these were not directly related 
to the quantitative scales and are not reflected in the Synchrony or Interaction Quality scores.  
Lukas showed an increase in the intensity of his movements over the first few weeks, making him 
appear more engaged in the movements themselves.  Hans increased his movement repertoire 
slightly over time, leading with a little more variety and complexity in his movements in the last 
two sessions. 
4.10 Research question 2: Correlations 
Does the level of Synchrony or Following in movement correlate with Interaction Quality in 
adolescents and adults with ASD?   
4.10.1 Hypothesis 2a:  
It was hypothesized that the overall use of Synchrony would correlate with Affective 
Engagement and Flow of the Interaction.  Before correlating Synchrony with Interaction Quality, 
I correlated the two Interaction Quality scales and the three Synchrony scales to each other using 
spearman’s rho.  I first calculated this for each participant individually and then recalculated it in 
a cross-case analysis of all the scores.  Affective Engagement and Flow of Interaction were highly 
and significantly correlated to each other in both the cross-case analysis rs(65) = .791, p<.001, 
and for each of the five participants individually (Spearman's rho of .641 to .953, all p<.01; see 
Appendices E to I).  Rhythmic Synchrony and Exact Spatial Synchrony were strongly and 
significantly correlated for the full data set: rs(130) = .880, p<.001.  These were all also calculated 
for each individual participant (see Appendices E to I).   
Given the high correlation between the Synchrony scales, Rhythmic Synchrony was used as the 
primary form of Synchrony for the analysis of this research question.  Table 11 shows the 
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correlations between Rhythmic Synchrony, Flow of the Interaction, and Affective Engagement 
for the cross-case analyses; see Appendices E to I for the correlations for each participant 
individually.  As the correlations between Synchrony and Interaction Quality varied by segment 
type, the correlations were also calculated for each segment type separately.  As seen in Table 11, 
Synchrony and Affective Engagement were moderately correlated only in the open dance and 
purposive segments, and Synchrony was not at all correlated with Affective Engagement in the 
structured leading and following segments.   
 
 
Table 11: Correlations between Synchrony and Interaction Quality scales.  
segment type 
Rhythmic to Exact 
Spatial 
Rhythmic to 
Affective 
Rhythmic to Flow Affective to Flow 
all .880** 
n= 132 
.232** 
n= 132 
.612** 
n= 67 
.791** 
n= 67 
leading + 
following 
.872** 
n= 65 
.012 
n= 65 
  
open + purposive .885** 
n= 67 
.529** 
n= 67 
.612** 
n= 67 
.791** 
n= 67 
following .840** 
n= 33 
.085 
n= 33 
  
leading .870** 
n= 32 
-.177 
n= 32 
  
open .864** 
n= 31 
.500** 
n= 31 
.635** 
n= 31 
.847** 
n= 31 
purposive .930** 
n= 36 
.416* 
n= 36 
.572** 
n= 36 
.581** 
n= 36 
Note. All scales were correlated using the combined data of all the participants.  Correlations were 
calculated for each of the segment types separately and together using spearman’s rho.  Flow of the 
Interaction was not scored in the following and leading segments.   
* p<.05, ** p<.01 
 
 
This same pattern held when the correlations were calculated for each participant 
individually (although with the smaller n, the correlations were not all significant; see Appendices 
E to I).  In order to increase the n in all these calculations, the correlations were also calculated in 
pairs of segment types: combining the two more structured segment types (leading and following) 
and the two more open-ended or interactive segment types (open dance and purposive).  In the 
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open-ended dance and purposive segments, Synchrony was significantly correlated with Flow of 
the Interaction for 4 out of the 5 participants.  For 2 out of the 5 participants, Synchrony was 
significantly correlated with Affective Engagement in the open dance and purposive segments.  
Synchrony was not correlated with Affective Engagement in the leading and following segments 
for any of the participants.  Regardless of whether the correlations between Synchrony and 
Affective Engagement were significant or not, the correlation coefficients were higher for the 
open + purposive segments than for the leading + following segments for each of the participants.  
A paired t-test using these correlation coefficients for each of the five participants showed a 
significant difference between the average correlation coefficients for the leading + following 
segments (M = .076, SE = .168) and the open + purposive segments (M = .521, SE = .092), t(4) = 
3.454, p = .026, 95%CI[.087, .802], indicating that the correlation between Synchrony and 
Affective Engagement was significantly stronger in the segments with either less structure or 
more interaction.  
The correlation coefficients (for each participant, in the cross-case analysis, and divided 
by segment type) were almost all slightly higher for Rhythmic Synchrony and Flow of the 
Interaction than for Rhythmic Synchrony and Affective Engagement.  A paired t-test of the 
correlation coefficients was run using the correlation coefficients for each individual participant 
in the open + purposive segments to test the strength of this relationship.  The difference in the 
relative correlations between Synchrony and Flow of the Interaction (M = .651, SE = .097) and 
Synchrony and Affective Engagement (M = .521, SE = .092) was significant, t(4) = 5.017, p = 
.007, 95%CI[.058, .203].  This suggests that despite the strong correlations between all the scales, 
Rhythmic Synchrony is more closely linked with Flow of the Interaction than with Affective 
Engagement.  This also enhances the claim that these two Interaction Quality scales are actually 
measuring different constructs. 
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4.10.2 Hypothesis 2b:   
It was hypothesized that the use of Effort Synchrony would correlate with Affective 
Engagement.  This hypothesis was not supported.  This hypothesis was only tested for Lukas, 
Karl, and Julia due to insufficient inter-rater reliability on this scale for the other participants.  
Effort Synchrony was not significantly correlated to Affective Engagement for any of these three 
participants: rs(32)=.175, p=.321 for Lukas, rs(30)=.210, p=.248 for Karl, and rs(14)=.423, p=.102 
for Julia.  Flow of the Interaction, however, was significantly correlated to Effort Synchrony for 
all these participants: rs(15) = .647, p=.005 for Lukas, rs(14) = .521, p=.038 for Karl, and rs(6) = 
.906, p=.002 for Julia.   
4.10.3 Hypothesis 2c:   
It was hypothesized that the use of delayed movement when mirroring, as measured on 
the Following scale, would vary with Affective Engagement and the Flow of the Interaction.  
This hypothesis was not tested as the Following scale was dropped from all analyses due to low 
inter-rater reliability. 
4.10.4 Qualitative findings and mixed methods analyses relevant to research 
question 2: 
In a few segments, a rater described how being in synchrony (or not) made the 
participants appear to be more (or less) connected with their partners.  Such descriptions did not 
occur frequently enough to show a clear pattern or finding.  For Lukas, there were a few 
descriptions of synchrony by the raters of the Interaction Quality scales that stated that synchrony 
supported the partnership, while these segments were not rated as having much Synchrony.  It is 
possible that the raters not trained in the Synchrony scales looked at coordinated movements that 
were not exactly at the same time as synchronous and that this close coordination supported the 
interaction in these segments.  A few times, Karl was described as being in synchrony with his 
partner while he was also described (or rated) as showing very little attention to the other, and 
little Affective Engagement.  It is possible that this synchrony occurred because both partners 
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were following the rhythms of the music, because his partner was attending to him and moving in 
synchrony, or because he paid a certain amount of attention to his partners without directly 
looking at them.  This last possibility is especially likely for the times when they coordinated 
their movements in order to maintain the same distance between them.  These would all be 
examples of mechanisms through which Synchrony and Affective Engagement could be less 
related to each other when a participant is strongly focused on the task.  At other times, the 
moderate correlation between Rhythmic Synchrony and Interaction Quality would suggest that 
exact Synchrony may have supported the interaction, but the qualitative descriptions did not 
provide enough detail to strengthen or counter this argument.   
The qualitative descriptions fleshed out the distinct patterns of movement and interaction 
in the different segment types and these patterns hint at some potential explanations for the 
different correlations between Synchrony and Affective Engagement in the different segment 
types.  The descriptions exposed a theme of participants having different levels of focus on the 
task vs. the social engagement, with many participants demonstrating an extreme level of task 
focus to the exclusion of the social aspects of mirroring in many of the structured leading and 
following segments.  This matches the pattern in the quantitative scores in the leading and 
following segments: there was sometimes Synchrony, but this was not correlated to Affective 
Engagement in these segments.  On the other hand, in the purposive segments, Synchrony may 
have occurred when the participants and their partners were attentive to each other and actually 
interacting, potentially supporting the relationship to Affective Engagement.  In the open-ended 
dance segments, the participants were described as showing the widest range of patterns of 
engagement and disengagement.  This wide range of behaviors may have increased the variation 
in Synchrony and Interaction Quality and the extreme differences in attention to the partner may 
have enhanced the degree to which these varied together. 
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4.11 Research question 3: Qualitative movement features 
What other movement features are evident in the interaction in partnered movement activities for 
adolescents and adults with ASD?  
4.11.1 Personal movement patterns, skills, and challenges 
 Although the focus of this study was movement patterns within interactions, it is 
necessary to first consider the participants’ individual movement preferences, skills, and 
difficulties as these personal styles and capacities influence what the individual brings to the 
interaction.  While the five participants in this secondary analysis each had their own style of 
dancing, this type of variability is expected between people.  Due to the exploratory nature of this 
study, this variability was used as context while conducting a further investigation of each case 
individually and of the differences between cases.  Due to the complexity of movement and 
known limitations in inter-observer agreement with these movement observation tools (Cruz & 
Koch, 2012; Koch, 2006; Koch et al., 2001; Lausberg, 2013), there was also variability between 
the rater’s descriptions of each individual’s movement qualities.  Despite these limitations, there 
were some trends in the movement preferences, skills, and challenges that are reported here.  The 
reader can refer to Appendices E to I for more detailed descriptions of each individual’s 
movement.  
The participants’ movement repertoires varied greatly: some participants led many of the 
same basic movements in each taped session and others used a much larger range of movements 
and movement qualities.  All the participants attempted to follow the full variety of movements 
led by their partners, although some participants had more difficulty than others in mirroring the 
full range of movements or movement qualities presented by their partners.  Hans and Karl, in 
particular, appeared rather limited in their movement range.  Karl often moved multiple body 
parts at a time in ways that made his movements appear somewhat chaotic even though the 
movements themselves were fairly basic and repetitive.  Hans started with a very limited 
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movement range and his dances mostly consisted of moving just his arms or walking, but he 
increased the variety and complexity of his movements slightly in the last two weeks.  While 
Lukas used a variety of movements (periodically inserting a single repetition of a novel 
movement into his dance), he repeated the same overall structure for his dance throughout the 
intervention.  Lukas also increased the intensity of the movements in his dance over the first 
several weeks.  Julia varied her movements both across the sessions and within the 30-second 
clips, showing her ability to creatively explore new movements to develop her dance.  Anna 
tended to use mostly her arms, but led a wide variety of novel gestures.   
All the participants had a somewhat stiff torso with limited (or completely lacking) 
integration of movement in the limbs with the rest of the body, tending to move their arms or legs 
while holding the torso and at times neck, stiff and immobile.  In one segment, a rater described 
that Lukas and his partner “both moved side to side like wooden puppets with fixed and stiff 
trunk.”  Karl and Hans tended to move their arms in isolation from their stiffly held upper torsos 
and Karl also seemed to hold tension in his facial muscles and possibly his fingers.  The lack of 
integration through his stiffly held torso seemed to hinder Hans’s coordination throughout his 
body: “The movement of the arms and legs are not connected and not really coordinated, because 
the body is too stiff through the high Spannung [tension].”   Some raters described limited breath 
support even in two of the participants who did sometimes move through their torsos (Lukas and 
Julia).  These raters noted that they did not even see the movement of the breath in Lukas and 
Julia’s chests, emphasizing the stiffness of the torso and the lack of integrated body movement 
connected to the rhythm of the breath.  This suggests that: (a) they were not allowing the 
movement of the breath to support integrated movement throughout the body, (b) they were 
holding tension and blocking movement through the torso, and (c) they were not using much 
shape flow.     
While the participants varied in their ability to coordinate their different body parts, they 
all had some difficulties with coordination.  Hans, Karl, and Anna especially seemed to have 
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difficulty with coordinating their upper and lower body movements, and sometimes followed at a 
noticeably longer delay or followed only the upper or lower body movements when their partner 
led full body movements.  One week, when Hans’s partner was leading full body movements, a 
rater noted that it “seems that the process of recognizing which part of the body is moving in [his 
partner] in order to transfer movement into his own body is demanding and slow.”   
Four of the five participants seemed to lack grounding and/or nearly lost their balance at 
least once.  Balance was a persistent issue only for Karl and Lukas, who often looked like they 
might lose their balance during the movements they themselves led.  Karl frequently moved his 
pelvis in a bouncing or forward-backward motion which was not coordinated with the rest of his 
body.  This tended to lift him onto his toes, and made him appear unstable.  Lukas was somewhat 
more coordinated, but he seemed to prefer movements that were so large and energetic that he 
sometimes nearly lost his balance, and once actually did fall.  Despite his apparent enjoyment of 
these movements, Lukas did not engage the necessary muscle tone to support these movements 
and maintain stability.  They both had better balance when following their partners’ movements, 
which were usually smaller, less energetic, or more coordinated, and therefore inherently less 
destabilizing.   
4.11.2 Matching and mismatching the partner’s movement qualities 
While all of the participants attempted to follow their partners’ lead, some were more 
successful than others in matching both the exact shape and the movement qualities of the 
partner’s movement.  Karl, for example, sometimes matched the general shape, but not the more 
detailed aspects or movement qualities of his partners’ movements.   The partners also varied in 
their movement skills and even their consistency in attempting to follow.  For some participants 
there were more descriptions of mismatching movement qualities when they were following their 
partners, while the opposite was true for other participants.  For example, the raters frequently 
noted that Hans and Karl tended to appear “less enthusiastic” in their movements than their 
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partners.   Lukas and his partners were described as having mismatching movement qualities 
when Lukas was leading or dancing as he liked and the partner was observed doing less: less 
enthusiastic, smaller, less muscle tension, less intensity or more neutral flow.   
The differences between the participants’ preferred movement qualities and the degree to 
which they matched all aspects of their partner’s movements was especially evident when Karl 
and Julia were partnered.  In the open dance segments, their movement qualities clashed, with 
Julia using mostly fighting qualities and Karl using mostly indulging qualities.  When Karl led, 
Julia followed most of his movement qualities.  When Julia led, however, Karl was less likely to 
match her movement qualities; as one rater noted, Julia’s movements “seem much more groovy 
and intense, while the ones of [Karl] seem absent.” 
The raters for the Interaction Quality scales, who were not specifically trained in 
movement observation, described differences in the dyad’s movement qualities in terms of the 
level of “enthusiasm,” size, or intensity.  The DMT student raters, described differences in 
movement qualities using more specific terms from either LMA or KMP.   A word search showed 
that the DMT student raters never used the word enthusiasm, while the raters for the interaction 
scales used the word enthusiasm 68 times.  
4.11.3 Attunement and adapting movement to the partner 
Sometimes participants or their partners adapted their own movements to the abilities or 
interests of the other person.  At other times, the participants did not change their movements for 
partners who couldn’t follow them, even when they looked at their partners enough to seem to be 
aware that the partner was having trouble following.  The partners were not all equally skilled in 
movement and social interactions, so some participants were paired with partners who attuned to 
their movement needs more often than others.  Hans responded most successfully to the DMT 
student partner who was trained in attuning through movement, but he did not seem to 
responsively adapt to her when she was following him, even after several weeks together.    
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There were several ways that the group members adapted to their partners: slowing down, 
waiting for a partner to catch up, simplifying their movements, making the movement more 
challenging to playfully test a partner’s ability to follow, or explaining a movement (see Table 
12).  These adaptations did not always achieve the same result.  For example, the raters noted 
segments in which Hans’s partner’s slower or simpler movements seemed to improve Hans’s  
 
 
Table 12: Ways participants or their partners adapted (or did not adapt) to each other. 
Ways of adapting or not 
adapting to partner 
Participant 
for partner 
Partner(s) for 
participant 
Exemplar quotes  
attuning in general --- --- 
Julia “performs a lot of different 
movements, but seems to be aware 
that she’s challenging [Karl], therefore 
she seems to be especially clear with 
her movement propositions and seems 
to be waiting for him to follow her. ... 
Always checking if [Karl] is still in 
contact with her.” 
“it seems, that [Hans’s partner] 
reduced the movements to give [Hans] 
more chance to warm up. She totally 
adjusts her movements to his rhythm.” 
“I think [Lukas] might choose his 
movements depending on his partner’s 
abilities.”   
waiting 
Karl 
Julia† 
Karl*† 
Hans 
“at some point [Karl] seems to wait 
for a second, till [his partner] is 
present enough to mirror his 
movement.”   
“When it takes [Karl] a second to get a 
motion, [Julia] is aware of that and 
waits for [Karl] to get it before 
moving on” 
slowing down 
Julia  
Lukas 
Julia  
Hans 
Anna 
Anna’s partner “slows down her 
movements, when she recognizes 
[Anna] takes more time”  
“it seems that [Lukas] makes the 
movements slowly to include [his 
partner].” 
Lukas “is not as fast as usual and 
waits for [his partner]” 
Note. Spelling was corrected in quotations. 
*Bold when observers agreed that this was very clear and/or repeated in multiple sessions 
†seen in segments with Julia/Karl or Hans/Anna as partners, so some instances are represented twice 
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Table 12 (continued): Ways participants or their partners adapted (or did not adapt) to each other. 
Ways of adapting or not 
adapting to partner 
Participant 
for partner 
Partner(s) for 
participant 
Exemplar quotes  
    
simplifying or making 
movements clearer  
Julia† 
Hans† 
Karl†  
Hans 
Anna† 
Hans “moves only the arms in a 
simple way so that [Anna] can try to 
follow him.” 
“The movements contain some very 
playful, but simple elements.”  
playfully testing partner, 
challenging partner with 
more challenging 
movement, or exploring 
one’s partner’s ability to 
follow  
Julia  
Hans 
Hans  
Julia 
“When [his partner] begins to play 
with the motions (hands opening and 
closing), [Hans] smiles broadly. As 
she makes it more complicated he 
laughs so that his body shakes. [Hans] 
seems to be enjoying himself and 
enjoying the challenge.” 
 “seems as if [Julia] is testing [her 
partner] at times for ability to follow” 
explaining, verbally 
encouraging, or demoing 
how to do a move/activity 
Lukas 
Anna 
Karl 
Anna 
Karl’s partner “talks to [Karl] to show 
him how to do the balancing.”   
Lukas “even takes [his partner’s] 
hands and shows [him] how his hands 
should be placed in order to correctly 
copy the movement, and shrugs in a 
sort of “oh, well!” manner when [his 
partner] doesn’t understand.” 
not adapting to partner’s 
needs 
Julia†  
Lukas 
Karl†  
Lukas 
“I think [Julia] realizes that [Karl] has 
trouble following her but [Julia] does 
not respond.” 
Lukas’s partner “tries to follow 
[Lukas], but [Lukas] does not wait for 
him. It is difficult for [his partner] to 
keep up with [Lukas] and [his partner] 
uses smaller gestures.” 
Note. Spelling was corrected in quotations. 
*Bold when observers agreed that this was very clear and/or repeated in multiple sessions 
†seen in segments with Julia/Karl or Hans/Anna as partners, so some instances are represented twice 
 
 
 
following, but in another segment he appeared to become distracted when she slowed down 
(possibly becoming bored with the easier slower movement).  Some participants appeared to 
become more engaged and to enjoy following their partner’s movements when these were slightly 
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challenging, perhaps just outside their typical movement range, or playfully surprising in tempo 
or changes, so that they had to pay close attention, but were able to perform the movements. 
Lukas appeared to adapt his movement for a few partners who he already knew from 
other activities at the site.  Two of these partners appeared to be rather more limited in their 
movements than the rest of the group.  It is impossible to tell if Lukas’s slower movement was an 
intentional adaptation to these partners, however, because he did not otherwise indicate that he 
was attempting to assist or engage his partner.  Despite the fact that it is impossible to infer his 
intentions, 4 of the 6 observers independently noted that Lukas seemed to be moving slower, 
waiting, or being clearer in his movements for some specific partners.  
4.11.4 Capturing a partner’s attention through the movement 
 The descriptions suggested that participants and their partners sometimes tried to capture 
each other’s attention through their movements, but the methods (and success of these methods) 
were specific to the partnership.  The participants and partners all looked at the person whose 
attention they seemed to be trying to catch, but different people used different verbal or nonverbal 
techniques to capture their partner’s attention.  Some of the methods they used were: being 
playful, increasing the variety of movements, simplifying their movements, approaching or 
touching the other person, making motions directly at the other person, or smiling at the partner.   
4.12 Other emergent qualitative findings  
4.12.1 Engagement in the task vs. the social situation 
 The raters described a disconnection between most participants’ engagement in the 
mirroring tasks and their engagement in the social aspects of the dances.  Most of the participants 
were sufficiently engaged to complete each of the mirroring tasks, but they did not appear equally 
motivated by both the physical and social facets of mirroring with a partner.  A few participants 
appeared enthusiastic about their own dancing while seeming to be uninterested in, or 
disconnected from, their partners.  Other participants performed the necessary movements but 
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generally did not seem very excited about either dancing or interacting.  Some participants 
seemed to enjoy brief interactions with specific partners. 
Regardless of their motor skill, the participants almost always appeared to focus on 
completing the leading and following tasks as instructed.  Even those who did not appear 
extremely interested in dancing moved for (almost) the entire time.  Even Anna, who frequently 
stopped to engage in repetitive, sensory seeking movements, usually seemed to be considering 
her next movement and would then suddenly lead a new gesture.  Lukas sometimes seemed to 
treat even the open dance as having specific instructions: telling his partners what he thought they 
should be doing for this task.   
In contrast to their consistency in completing the instructions, the participants’ apparent 
enthusiasm for dancing or interacting varied.  Julia and Lukas sometimes appeared enthusiastic 
about their own movements without any indication of an attempt to engage with the partner.  The 
raters generally inferred this enjoyment of dancing from the energy or creativity in their 
movements.  In most of their segments, Hans, Karl, and Anna did not appear especially 
enthusiastic or engaged in either the connection with their partners or the movement itself.  They 
did, however, appear to enjoy brief playful exchanges with specific partners.  Karl’s playfully 
aggressive interactions appeared to be more about the engagement with those partners and less 
driven by the movement task itself.  Hans, on the other hand, shared laughter and engagement 
primarily when he followed his partner in a playful movement theme and it is unclear how much 
of this engagement was related to the challenge of the movement task (following the 
unpredictable timing of their typical movement game) vs. the social aspect of engaging with a 
partner through this playful challenge.  With the partner that she was dating, Anna appeared more 
motivated for emotional engagement and social connection than about adhering to the task itself.  
With her other partners, Anna appeared more engaged with her partners when she was talking to 
them than when they just moved together. 
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4.12.2 Smiles as primary expression of affective engagement observed 
When the raters observed facial expressions or emotional engagement, they most often 
saw this emotional connection in the participant’s smile, laughter, or eye contact.   Many of these 
smiles were quick and only noticed by a few of the raters.  In some segments, (almost) all the 
raters described a smile because both partners were smiling together, they had eye-contact while 
the participant smiled, the smile lasted longer, or it was full out laughter.  The raters described 
several quick smiles of recognition: brief smiles in response to noticing or having eye contact 
with the other person, or smiling immediately after the partner smiled.  In a few video segments, a 
participant kept smiling with a soft half smile.  Sometimes, the raters described the smiles as a 
means for the partners to encourage each other to engage.  Some participants smiled more with 
certain partners: Karl had the biggest smiles when engaging with members of what seemed to be 
a group of friends and Hans smiled most when doing playfully challenging movements with the 
DMT student partner.   
Table 13 shows the number of times the raters described the participants and their partners as 
smiling.  The researcher conducted a word search for all occurrences of smile(s), smiling, 
laugh(s), or laughing and then identified these as referring to the participant, the partner, or both 
sharing in mutual smiles or laughter.  Table 13 shows the number of phrases that were coded as 
describing one or both individuals as smiling, and the number of video segments with these 
descriptions.  In this table, a larger number of descriptions of smiles than video clips with smiles 
indicates that the same smile(s) were described by multiple raters, suggesting that this smile was 
very obvious and/or salient to the interaction.  The number of clips coded may be more than the 
total number of clips as some clips were described as involving shared smiles by some raters 
while other raters only reported on the participant’s, or the partner’s, smile.  Lukas smiled the 
least often, and his partners were often described as smiling by themselves, perhaps highlighting 
the contrast to Lukas’s lack of smile.  The partners’ smiles may be underrepresented as the 
descriptions of the videos were focused primarily on the participant. 
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Table 13: Use of smiling and mutual smiling in the interactions. 
Participant 
(total 
segments) 
Number of descriptions of smiles  
(number of videos with smiles) 
Exemplar quotes 
participant 
only 
both partner 
only 
Hans  
(31 clips) 
31  
(19 clips) 
29  
(13 clips) 
14  
(11 clips) 
“A big smile blooms on his face during the 
quicker movements. As the movements 
slow down, his attention stays on [his 
partner], but more toward her feet and his 
face becomes less emotionally expressive.” 
Karl 
(32 clips) 
34 
(17 clips) 
34 
(13 clips) 
8 
(5 clips) 
“When [Karl] sees [his partner], he smiles, 
and it seems that he realizes that [his 
partner] is his partner and looks toward [his 
partner’s] face for a good while.” 
Lukas 
(34 clips) 
5 
(4 clips) 
8 
(6 clips) 
19 
(12 clips) 
“they make eye contact once and [Lukas] 
smiles broadly” 
Lukas “keeps his eyes focused on [his 
partner], and after the shared smile 
occasionally wears a contented smile while 
doing the motions.”   
Julia  
(16 clips) 
7 
(3 clips) 
13 
(5 clips) 
8 
(5 clips) 
“Interaction doesn’t seem unpleasant, both 
participants are half smiling” 
“Her face looks contented, and she wears a 
small smile at one point. She seems very 
aware of her partner and seems to be 
enjoying herself, but somehow a bit hesitant 
or unsure of how to show her enjoyment.” 
Anna  
(19 clips) 
9 
(6 clips) 
17 
(9 clips) 
4 
(4 clips) 
“During the jumping, [Anna] and [her 
partner] are looking at one another, and 
[Anna] is smiling broadly.”  
“They smile at each other. She really seems 
to like him” 
Note. The numbers of smiles by the partner may be underrepresented given the focus on the participant, 
including some segments when both may have been smiling, but the rater only described the participant. 
 
 
 
4.12.3 Initiation, development, and repair in the partnership 
 Brevity of interactions.  While the participants did all have some more socially engaged 
moments, these were all brief exchanges with their partners after which they either (a) returned to 
focusing entirely on the task or (b) disengaged completely.  This was true for both movement 
based interactions and interactions outside the mirroring or dancing task.  The participants were at 
times quickly and appropriately responsive to their partners (for example, immediately smiling 
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back), but this was a quick response and was not developed into anything more.  When the music 
ended, all the participants stopped moving and engaging with their partners, although some 
participants reacted more immediately than others.  They did not generally say anything or make 
any sign to their partner to end the engagement or acknowledge the end of the music.  Lukas 
several times tried to communicate with his partners to tell them how to participate in the activity 
together, but gave up after his partner failed to understand on his first attempt.  For Hans, it 
appeared that any reason to break a connection, such as the partner glancing away or a change to 
the movement, led to an end to the interaction rather than Hans finding a new way to adjust the 
engagement.  Julia was described as “remarkably” more engaged with the higher functioning 
ASD partner, yet they both still failed to develop this into more of an interaction: “the partners 
have eye contact sometimes, and after jumping in turns together they also exchange a light smile.  
Both seem to still not entirely know how to behave towards the other, but feel and express 
empathy for each other.”   Anna generally remained attentive to the partner she was dating, but 
their interactions often seemed to move in “fits-and-starts,” with each one only following some of 
the movements the other led, little development of their interactions, and times when they seemed 
to misunderstand each other or have gaps in their communication. 
 Initiation and lack of initiation.  While all of the interactions in this study were quite 
short, some participants independently initiated with more regularity, while other participants did 
not themselves initiate any interactions.  A few of the participants initiated engagements through 
concrete actions such as talking or gesturing at the partner to give instructions.  These did not turn 
into any extended conversations and the messages were either quickly communicated, or else 
given up on (in the case of Lukas).  Unlike most of the other participants, Karl initiated social and 
not just instructional interactions.  Karl initiated by doing playfully aggressive movements that he 
may have picked up on from other participants.  Even with these more socially motivated 
initiations, they did not develop this into anything more than a brief exchange.  For example, in 
one segment, Karl “playfully ‘kicks’ [his partner], to which [his partner] smiles and acts as 
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though he will fall over. [Karl] smiles, but the interaction then fades.”  Anna frequently initiated 
new movements, and regularly initiated verbally sharing with her partners, but the verbal 
exchanges were very brief and she continued to initiate more novel movements rather than 
develop any of them into a longer movement theme or responsive movement phrase.  
Lukas and Karl did not speak up or change the movements in the interaction when they 
seemed somewhat uncomfortable with a situation.  Lukas appeared unsure how to respond when 
his partner checked in on him (after he slipped), or how to communicate any fear or confusion 
with the partner in week eight.  This partner once stopped moving and lay down, and some other 
times made strong punching movements toward Lukas.  Lukas stepped back, but did not 
explicitly express his feelings or needs to this partner, continuing to dance according to the task, 
but not developing the interaction or expressing his needs.  Karl similarly continued leading his 
original arm movements even when a partner stopped following him and just tried to tickle him: 
“at first this results in a pleasant interaction from [Karl] (smiling/laughing), but the more [his 
partner] tickles him, the more [Karl] appears to try and get around him or get out of a vulnerable 
position.”     
 Development in limited ways.  Some participants did creatively develop their movements 
and expand on what they were doing within the dance.  Julia in particular initiated and developed 
her movements for a continuous stream of varying movements.  Julia’s skill in movement 
initiation and development did not translate into interaction, nor did she initiate any social contact 
outside the task directive.  In week nine, Lukas and his RA partner, developed their movement 
through responsive turn taking, but it seemed to be less than the raters expected for an interaction: 
Lukas and his partner “have eye-contact and though they do not really show some kind of facial 
expression, they seemingly try to respond to each other in their movements, both pick up new 
ideas of the other immediately.”   
The other participants developed some shorter sequences of movements and sometimes 
followed their partners’ lead in simple interactions, but they did not themselves push the 
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interactions forward.  When Hans’s partner led a playful movement structure, he laughed and was 
responsive to this initiation, but he did not add anything to develop it further himself.  Even 
though Karl initiated a few of the playfully aggressive movements, his partners still seemed to 
drive the development of these short interactions more than Karl: “Even though [Karl] and [his 
partner] are “playing” and even touching each other, it seems to me that [his partner] mainly 
provokes this game and [Karl] cannot follow him so easily.”  
 “Icebreakers” as a metaphor for these engagements.  Icebreakers use a simple and 
nonthreatening structure to discover commonalities between (relative) strangers to spark 
interactions and create safety in the group or setting.  Hans and his partner’s repeated movement 
theme mimicked an icebreaker in its relatively simple, lighthearted, and non-threatening structure.  
Usually, the high degree of structure in an icebreaker allows members of a new group to 
participate without investing too much of themselves before they are familiar with the others.  
The playful elements of icebreakers aim to lighten the atmosphere, break the silence with 
laughter, and sometimes lead to conversations sparked by the discovery of common ground 
between people.   
 One of the raters described the repeated movement theme between Hans and his usual 
partner as an icebreaker, with atypical results.  Hans understood the structure and laughed, but 
then disengaged when this structured theme came to a close.  Another rater suggested that Hans 
needed to recuperate after the brief interaction, rather than using the “icebreaker” as a 
springboard from which to develop the interaction in new ways.  This type of structured 
engagement also fits some of the interactions by other participants.  The playfully aggressive 
movements used by Karl and some of the other members of his group served to structure a quick 
back-and-forth exchange, but then ended there.  Testing the other’s ability to follow could also be 
seen as a structured activity that was easy to do and encouraged laughter, but did not develop into 
anything further for these participants. 
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4.12.4 But ... not 
 The code “but ... not” emerged during the process of coding the qualitative data.  For a 
more holistic and less-structured read through of the descriptions of the videos of Hans, the 
researcher set aside the predefined codes and allowed new codes to emerge from immersion in 
the data, revealing patterns in the text.  The researcher noted that the descriptions frequently 
described elements of an interaction as happening, “but not” other aspects.  Sometimes the raters 
simply noted that certain behaviors related to interaction or mirroring were missing.  Although 
there were also instances when the descriptions listed the actual events the raters observed 
without an additional comment on what was not happening, these descriptions of something not 
happening were repeated so frequently that this was the first theme that the researcher coded 
during the more holistic review of Hans’s data.  After developing the codes of “but not” and 
“missing elements” for Hans, these same codes were applied to the descriptions of all of the 
participants and this pattern was found in all the descriptions.  Some of the aspects of interactions 
that were regularly noted as not happening included: attention, eye-contact, smiling, facial 
expressions, matching of the others movement qualities, responsive behaviors, and development 
of the interaction.   
4.13 Research question 4: Mixed methods analysis 
Do the quantitative ratings and qualitative findings show similar patterns over the 10 weeks of 
DMT?  How do the qualitative descriptions explain or challenge the relationships discovered 
between Synchrony and Following in partnered movement and the Interaction Quality? 
 There was little in the qualitative findings that could be directly compared to the primary 
quantitative measures for this study as the qualitative descriptions did not consistently address 
these exact topics.  It was also unclear if the raters all used the same definitions when they did 
address these topics.  To the extent that the quantitative results and qualitative findings could be 
compared, the mixed methods findings were presented under research questions one and two 
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above and summarized here.  For most participants, neither strand revealed much change in 
synchrony or interaction over the intervention.    The impact of the partner was relevant to both 
the qualitative descriptions and the interpretation of the graphs of the participants’ scores, 
potentially obscuring any change over time.  In the open-ended dance segments with his usual 
partner, Hans showed increased Affective Engagement in both the quantitative scales and the 
descriptions. The descriptions of the different patterns of engagement in the task and the 
interaction suggest that different methods of participating, with different levels of motivation for 
social engagement may help explain the differences in the correlations between the different 
segment types. 
A mixed methods analysis of the participant’s attention, distraction, and repetitive, 
restrictive, or sensory seeking behaviors was presented earlier in this chapter.  The qualitative 
findings expanded on the topic of attention and distraction by highlighting that the issue for the 
interaction is not simply Distraction as it was defined for the quantitative scale, but also attention 
to the partner as opposed to attention just to the task.  There was more agreement between the 
quantitative and qualitative strands on the issue of Repetitive/Sensory Seeking Movements: they 
agreed on the use of these behaviors by the participant who most obviously made movements that 
were outside of, and distracting from, the task.  While other themes relevant to movement, 
synchrony, and the interaction emerged from the qualitative data, these were not directly related 
to the constructs captured by the quantitative scales. 
4.14 Summary  
 While each of the participant’s had their own unique patterns of movement and 
interaction, a few trends were observed across all the participants in this small sample.  The 
qualitative descriptions and quantitative scales both revealed different patterns in the participant’s 
engagement in the different segment types.  There appeared to be a very large distinction between 
the participants’ engagement in the movement task itself and their engagements with their 
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partners including different levels of attention to moving and to their partners, concentration, and 
varying intensity in the movement across segment types.  While some of the participants were 
more likely than others to initiate social exchanges, or to attune to their partner’s needs in the 
movement, none of the participants developed these into longer interactions.  All the participants 
had very brief interactive exchanges with their partners and then tended to return their focus to 
the task itself.  As hypothesized, the Synchrony and Interaction Quality scales were correlated, 
but Rhythmic Synchrony was also more strongly correlated with Flow of the Interaction than with 
Affective Engagement, and the correlation between Synchrony and Affective Engagement 
disappeared completely in the more structured leading and following tasks.  As the different 
partners influenced the interactions in their own ways, only the participant who had five sessions 
with the same partner showed improvement in any of the scales over time, and then only in the 
less structured open dance segments.  
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Chapter 5: Discussion 
 
 
 
 
  This chapter includes a brief review and synthesis of the findings, a discussion of the 
findings in relation to the relevant research literature and in relation to the theories used in the 
design of this study, an overview of the study’s limitations, clinical implications of this study, and 
recommendations for future research.  The study limitations section presents the strengths and 
limitations of the design, challenges encountered throughout the process, lessons learned, and 
recommendations for improvement. 
5.1 Review and synthesis of findings 
 One of the most striking findings of this study was the extent of the difference between 
engagement in the movement or instructions of the task, and engagement with the partner.   This 
pattern was observed in the patterns of attention and distraction, the distinct correlations between 
Synchrony and Interaction Quality in the different segment types, and the descriptions of the 
movement and interpersonal engagement.  While some participants initiated more new 
movements or interactions, all the participants’ interactions were very brief.  The lack of 
development of interactions, and the different correlations in the more or less structured 
segments, indicates the need for interventions that address the development of interactions in 
more open-ended contexts.  It is most likely necessary to address movement and interpersonal 
synchrony within more spontaneous and interactive contexts if the goal is for the individuals to 
use the movement in nonverbal communication rather than to simply complete a physical task.  
 While one of the primary aims of this study was to investigate the efficacy of this 
mirroring intervention in DMT for individuals with ASD, the nature of the secondary video data 
made it impossible to address this question adequately.  Most of the participants showed no 
change over time on any of the scales, however it was clear that the partners each had their own 
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impact on the partnered activity, and the changing partners may have obscured any effect of the 
intervention.   
The fact that the participant with five sessions with the same partner did show some 
improvement over time with this particular partner, suggests that further investigation into 
mirroring with consistent partners would be worthwhile.  Even for Hans, the participant with a 
consistent partner, the improvement was limited to an increase in Affective Engagement in the 
open-ended dance segments only.  While he showed no significant change over time in the other 
segment types, this is consistent with some of the other findings of this study.  These more 
structured leading and following segments may have been less malleable to change in Interaction 
Quality as the participants tended to focus strongly on the instructions to the exclusion of the 
social engagement.  In the purposive segments, there may have been a ceiling effect, as these 
segments were chosen because they included at least a few interactive behaviors, so Hans may 
have been performing at or near his best even in the earlier segments.  Hans’ improvement over 
the systematically selected open-ended dance segments suggests that in later sessions he was able 
to remain more engaged during this less structured, and therefore more challenging, activity.  Due 
to the difficulty many individuals with ASD have in unpredictable situations or flexibly adapting 
to change in interactions, it is especially important to see improvement in a more open ended 
interaction, even if the improvement is limited to familiar individuals or those with special skill in 
encouraging engagement.   
Several of the participants appeared more motivated to engage with specific people.  Karl 
seemed much more motivated to engage with a few members of a group of friends, although he 
was somewhat unsuccessful and did not know how to continue after initiating the engagement.  
Anna was predictably most attentive to the partner she was dating.  Hans built up a relationship 
with his usual partner.  Julia seemed to prefer one higher functioning participant that she met 
within the group, although they still only interacted for brief moments within the mirroring 
structure.  While several of these preferred partners were folks whom they already knew from 
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outside the group, there were other participants whom they also already knew, but with whom 
they did not seem motivated to engage.  Having preferences for specific people could be seen as a 
typical social behavior, and thus a strength.   
5.2 Interpretation of findings in relation to the literature 
 The participants in this study showed many of the patterns of social engagement often 
described in the ASD literature.  This shows that these patterns exist in movement based 
interactions in the DMT context and taking away spoken language does not simplify the situation 
enough to make these social challenges disappear.  This suggests that DMT sessions may be a 
relevant context in which to address these aspects of social engagement.  While this study was 
small and not designed to be generalizable, the qualitative findings observed here may be relevant 
to other settings with similar participants.  
5.2.1 Movement preferences, skills and challenges 
 The participants movement styles varied greatly, but they all displayed some motor 
difficulties, particularly in their full body integration of movements and coordination.  While 
these motor challenges may have made it more difficult for some participants to mirror their 
partners, others were quite capable of quickly and accurately matching the shape, and at times 
effort qualities, of their partner’s movements.  Finding a mix of motor difficulties including 
primarily gross motor coordination or postural issues is consistent with studies of motor skill in 
ASD (Bhat et al., 2011; Fournier, Hass, et al., 2010; Isenhower et al., 2012).  Some researchers 
have found subgroups of individuals with ASD with distinct sensory and motor profiles (Barbeau 
et al., 2015; Miller et al., 2014).  Individuals in some of these subgroups had difficulties across 
almost all aspects of coordination and motor functioning, while the individuals in other subgroups 
were less impaired in their motor skills (Miller et al., 2014).  While the sample size for this study 
was too small to analyze subgroups, there were clear differences between the individual 
participants’ motor skills and engagement in the movement.  Some participants in the current 
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study had better coordination between body parts, and two participants showed more intensity, 
variety, and apparent enjoyment of dancing.   
All five participants tended to hold their torsos stiffly, to isolate their arm movements 
from their torsos, and to only rarely integrate their movement throughout their bodies.  As 
movement skill varies in the general population, the stiff torsos and limited breath support 
observed in these participants may not have been out of the normal range, but this could not be 
determined without a TD control group.  While studies of motor coordination in individuals with 
ASD have not specifically investigated limited integration through the torso, prior research does 
indicate that individuals with ASD are more likely to have impairment in areas of motor 
functioning that require coordinating movement across multiple body parts (Bhat et al., 2011; 
Fournier, Hass, et al., 2010).  A meta-analysis of studies of motor functioning, for example, found 
that motor control of full body actions such as postural control, balance, and mobility were the 
most common motor functioning deficits in individuals with ASD (Fournier, Hass, et al., 2010).  
This meta-analysis also reported that impairments in motor coordination, arm movement, gait, 
and postural stability were found across all age groups, from toddlers to adults.  Minshew et al. 
(2004) found that postural control was delayed in individuals with ASD and never reached the 
level of the typically developing (TD) adult controls.  It may be worth exploring if further 
investigation into integration through the torso could give insight into these difficulties with full 
body actions.     
Several participants in this study appeared to have difficulties with multi-limb 
coordination.  These participants sometimes moved slowly or performed only part of the 
movement when their partners led movements that involved both their arms and their legs.  Karl’s 
uncoordinated movement looked chaotic with different rhythms in the different parts of his body.  
This is similar to Miller et al.’s (2014) finding that just over half of their participants with ASD 
made “irregular, dysrhythmic or slow and halting” (p. 98) finger movements when they imitated a 
demonstrated movement sequence.  The observed coordination difficulties are also consistent 
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with studies that observed challenges in bimanual coordination in some individuals with ASD 
(Barbeau et al., 2015; Isenhower et al., 2012).  While the current study observed more difficulties 
with coordination between upper and lower body movements, this may be a function of the task 
and the level of measurement.  In interviews about their sensory and motor experiences, several 
adults with high functioning ASD described difficulties with multi-limb coordination and balance 
including difficulties with coordinating their upper and lower body movements for dancing 
(Edwards, 2015; Robledo et al., 2012).   Edwards (2015) proposed that the coordination 
difficulties she observed in her participants were related to sensory issues with proprioception and 
vestibular awareness. These movement patterns were similar to a few of the participants and their 
partners in the current study: three individuals in Edwards’ (2015) study appeared to be 
hyposensitive to vestibular motion and moved especially slowly and deliberately, while another 
participant moved very quickly, appearing to seek vestibular sensations.   
Several of the adults interviewed by Robledo et al. (2012) described how motor 
challenges negatively impacted other aspects of their lives.  Difficulties with full body integration 
or coordination may impact social engagement if, for example, it takes so many internal resources 
to organize one’s own body movements that there is little left over for socialization (Fournier, 
Hass, et al., 2010; Iverson & Wozniak, 2007).  Delayed or different motor development may also 
hinder social development as “an immature postural system may severely limit the emergence 
and performance of other motor skills ... that might influence social interactions and 
communication for individuals labeled with ASD” (Fournier, Hass, et al., 2010, p. 1235).  
Difficulties with coordination between the motor system and other systems may also contribute to 
individual’s social deficits.  Several studies have found links between motor and speech systems 
with lower coordination between these systems associated with less effective communication (de 
Marchena & Eigsti, 2010) or delays in the development of speech (Bhat et al., 2012; Parladé & 
Iverson, 2015).    
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 In contrast to Merna’s (2010) findings that an increase in movement repertoire was the 
most common outcome in DMT studies of individuals with ASD, in the current study only Hans 
was described as having a small increase in his movement repertoire over time.  Karl used 
different movement qualities in a few of the sessions and engaged more successfully when his 
movements were more direct and focused, but it is not clear if this was new learning over time.  It 
is also not known if his improved attention and engagement were driven by the direct effort and 
novel movement qualities or the other way around.  This low number of motor repertoire 
outcomes may be partially due to the use of older and higher functioning individuals and the fact 
that the study design did not focus on gathering this data.  While an increase in movement 
repertoire might have supported Hans and Karl in increasing their options for, and possibly 
flexibility in, engaging with the world (Kestenberg Amighi et al., 1999), even the participants 
who started with a larger repertoire were clearly still limited in their social competence.   
Effort Synchrony was predicted to increase over the intervention, but no change in effort 
use was observed over time, partially due to design issues and low inter-rater reliability on the 
Effort Synchrony scale.  Although some studies and clinical observations describe individuals 
with ASD as using few effort qualities (McIntyre, 1978; Sossin, 2007; Woodring, 1987), many of 
these described younger children.  The participants in the current study did sometimes use effort 
qualities and mirrored their partner’s effort qualities.  This is consistent with Guerra’s (1989) 
finding that the older children and teens with ASD used more Effort Synchrony than the younger 
children in her study.  The regular mentions of the use of neutral flow and “less enthusiastic 
movements” in the descriptions of the video of the current study suggests that some participants 
may have used relatively few efforts and excessive neutral flow, but the raters may also have 
been influenced by the emphasis on effort qualities during rater training and on the rating forms 
(discussed further in limitations, Section 5.3).  The current study did not have a control group and 
the descriptions did not go into detail on the use of effort qualities, so it is possible that the 
participants used fewer effort qualities, or fewer full efforts than most TD people would use in 
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this setting.  The fact that Synchrony, effort use, and Interaction Quality varied across segment 
types and partnerships suggests that matching either shape or shape and effort qualities may not, 
by itself, be enough to support social engagement and sharing of affect.  On the other hand, the 
findings of this study, and the other studies reported here, indicate that the relationship between 
movement features such as coordination or integrated movement throughout the body, and 
interaction quality, may be worth further investigation.   
5.2.2 Engagement in the task vs. social engagement  
Perhaps unsurprisingly, given the characteristics of the diagnosis, the participants in this 
study frequently completed the instructions of the task without the (usually associated) social 
aspects of the mirroring tasks.  This is similar to findings on patterns of engagement observed in 
some studies of imitation and other tasks.  For example, children with ASD show a specific 
deficit in spontaneous imitation and not the ability to imitate when instructed (McDuffie et al., 
2007).  Children with ASD also tend to imitate a model’s actions by holding objects in the same 
direction in relation the room and not turning them to match the orientation in relation to their 
own bodies, demonstrating object, rather than person, oriented imitation (J. A. Hobson & 
Hobson, 2007; R.P. Hobson & Lee, 1999; Meyer & Hobson, 2004).  The participants in the 
current study seemed to almost take an “object oriented” approach to mirroring the other person’s 
body movements, as they mirrored the shape of their partner’s body movements, but they 
generally did not seem to attempt to share the experience of sharing movements with the person 
of the partner.   More “sharing” type looks at the partner may have made the mirroring appear 
more affectively engaged and responsive (J. A. Hobson & Hobson, 2007).   The participants in 
the current study, like the children with ASD in J. A. Hobson & Hobson’s (2007) study, seemed 
to use more “checking” or “orienting” type looks at their partner than “sharing” looks.  Some 
participants in the current study tended to watch their partner’s feet or look slightly off to the side 
of their partner while mirroring.  They then occasionally looked up when their partner’s 
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movement changed, perhaps orienting to the change in the task, or looking up to see the new 
movement better and checking in for confirmation of success in following.  Anna used what may 
have been more “sharing” type looks when she looked for extended periods at the partner she was 
dating, but she didn’t always coordinate this with other actions.  The participants did all show 
brief moments of Affective Engagement, “sharing” type looks, or shared laughter or smiles with 
their partners.  These brief interactions are discussed further below (Section 5.2.6).   
Task focused engagements, as seen in many of the video clips of this study, have also 
been observed in other studies.  For example, Larkin et al. (2015) found that parent-child dyads 
with a child with ASD showed “significantly more ‘Coordination of Actions’ ... where partners 
engage by telling each other what to do, and attempt to control each other’s actions, rather than 
engage with each other’s intentions or feelings” (p. 252).  This was in contrast to the comparison 
group in which the majority of dyads “were rated as ‘mostly’ engaged in Coordination of 
Intentions, where partners reference each other’s intentions and movements so as to anticipate 
and share activity” (Larkin et al., 2015, p. 252).  Like the participants in the current study, many 
of the children with ASD did engage in moments of higher levels of coordination with their 
caregivers, just less often than the children in the control group.  This intense task focus could 
also be related to patterns of dealing with sensory sensitivities; Little et al. (2015) found that 
children with some of the sensory sensitivity subtypes engaged in fewer activities, most likely in 
order to avoid sensory over-stimulation or under-stimulation.  Children who presented with the 
enhanced perception subtype, on the other hand, engaged in many activities across various 
settings.  Although Little et al. (2015) did not ask about, or observe, the quality of the children’s 
participation in the activities or with their peers, they proposed that these children’s high attention 
to detail may have supported their participation in activities as “the ability to over-focus on the 
elements of activities, and the accompanying style of oversystemizing, may allow the child to 
have systematic ways of engagement in or completion of tasks” (p. 2986).  This may explain how 
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some of participants in the current study could pay close attention and match even the small 
details of their partner’s movements without much affective engagement.   
5.2.3 Smiles 
Most of the participants smiled, and shared smiles with their partners, on a semi-regular 
basis.  This made smiling one of their most frequent, objectively observable, demonstrations of 
affective engagement.  They smiled more with preferred partners and in response to specific 
events in the activity such as unexpected changes, playful movements, and accidental missteps.  
The participants also sometimes smiled immediately after looking up and giving eye-contact, or 
almost immediately after their partner smiled.  This is in-line with Parladé and Iverson’s (2015) 
study that found that infants later diagnosed with ASD coordinated their smiles with eye-contact 
at similar rates as the other groups of infants.  It was the later developing forms of intermodal 
coordination that were either lacking or not synchronous in the infants later diagnosed with ASD.  
The participants in the current study also showed moments of socially responsive coordinated 
smiling with eye contact – it just happened infrequently, possibly because they did not make 
much eye-contact with their partners.   
5.2.4 Attention 
Just as the engagement in the task was distinct from social engagement with the partner 
even when the participants were moving together, attention to the task was not necessarily 
associated with attention to the other person, and these were both distinct from inattention or 
distraction.  In this study, the participants at times appeared attentive to the task but not to their 
partner.  While the participants did sometimes appear to move “distractedly” when they were 
shuffling their feet or stepping from side-to-side, at other times the participants appeared quite 
attentive to the task of creating new movements while they were looking down or away from their 
partners.  Even though this “body close” task of mirroring seemed likely to increase attention to 
the other through the task, this was not always the case.  They did not always look at their partner 
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if it was not essential to the task.  This is in-line with Larkin et al.’s (2015) findings, in which the 
individuals with ASD more regularly showed more attention to the task than shared attention with 
the partner as compared to the control group. This is also related to studies that showed that 
individuals with ASD may have limited eye-contact and, depending on the task, may spend less 
time looking at people’s faces (Chevallier et al., 2015; Guillon et al., 2014; Jarrold et al., 2013; 
Kinsbourne & Helt, 2011).  This reduced preferential looking at faces over objects appears to 
start in infancy (Guillon et al., 2014; Kinsbourne & Helt, 2011; Mundy et al., 2010).  In older 
individuals, this seems to depend on the task; reduced attention to faces occurs when individuals 
are presented with images of multiple people (Guillon et al., 2014), video of more complex 
interactive tasks (Chevallier et al., 2015), or are themselves engaged in public speaking (Jarrold et 
al., 2013).  The gaze patterns of the participants in this study suggest that this mirroring task may 
have been similar to these other more complex or more interactive tasks, in which individuals 
with ASD spend less time preferentially looking at their partner’s face.   
5.2.5 Synchrony with the partner  
The predicted relationship between Synchrony and Interaction Quality was partially 
supported, but this relationship was found to be more complex than expected.  While Synchrony 
was correlated with both Affective Engagement and Flow of the Interaction, this was 
unexpectedly true only for the less structured open-ended dance and more interactive purposive 
segments, and not the structured leading and following segments.  This could be related to the 
distinct patterns of attention and engagement in the task in contrast to the social interaction.  It is 
not known if these distinct relationships between Synchrony and Interaction Quality are unique to 
this mirroring activity or even to individuals with ASD.  Some other studies have also found 
different patterns of interpersonal synchrony dependent on the context in both individuals with 
ASD and TD individuals (Delaherche et al., 2013; Fraenkel, 1983; Noy et al., 2011; Woodring, 
1987).  On the other hand, lower overall levels of social engagement in ASD may make this 
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particular relationship between Synchrony and Interaction Quality in these different tasks unique 
to those with the ASD diagnosis.  It is difficult to pinpoint possible mechanisms beneath this 
correlation as there was a great deal of variation between the participants’ approaches to these 
segments.  In the purposive segments, the length of the actual interactions varied greatly, with 
some participant/partner pairs interacting (with or without mirroring) for much of the segment 
while others were mostly engaged in pure leading and following.  Each of the participants 
approached the open-ended dance differently, with great discrepancies in their level of 
engagement with their partners.   Despite, or perhaps because of, this variability, there was a clear 
correlation between Synchrony and Interaction Quality in these segments, making them in this 
way more similar to some studies of TD individuals that find relationships between synchrony 
and affiliation or liking (Kinsbourne & Helt, 2011; Ramseyer & Tschacher, 2011; Tarr et al., 
2015).     
Another possible explanation for the different relationships between Synchrony and 
Affective Engagement in the different segment types is that, even in interactions by TD 
individuals, synchrony may serve different social functions depending on the context, and these 
only applied differently to the more task based and the more interactive segments.  Woodring 
(1987) observed that the TD children in her study showed more synchrony with the therapist in 
their first sessions, the sessions when the children more often looked to the therapist for direction.  
Fraenkel (1983) proposed that interpersonal synchrony served a specific function for TD adults: 
guiding the beginning and end of interactions.  In Fraenkel’s (1983) study, the adults showed 
little Synchrony in the middle of the interactions and delayed Echoing was more related to 
judgments of empathy than was exact Synchrony.  Woodring (1987) also noted that some of the 
TD children engaged in more turn taking movements with the therapist than the children with 
ASD, and these reciprocal, but not synchronous, behaviors appeared to support their social 
relatedness.  On the other hand, Tarr et al. (2015) found that dancing in more exact synchrony 
using full body movements (rather than using just the hands or somewhat different movements) 
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significantly increased feelings of closeness between TD adolescents.  In the current study, the 
qualitative descriptions of coordinated actions did not all occur at moments of exact Synchrony.  
For example, in a few segments with Lukas, some of the interaction raters described how the 
partners moving in synchrony seemed to support the interaction.  On closer examination, 
however, while their movements were coordinated, they were not exactly in Synchrony.  It is 
possible that close coordination or echoing may also support connection in this population, but, in 
the current study, the inter-rater reliability on the Following scale was so low that correlations 
between Following and Affective Engagement could not be calculated.     
Studies of TD adults engaging in modified mirror-games also found different patterns of 
synchrony between mirroring tasks (Noy et al., 2011; Noy et al., 2015).  While the participants in 
the current study were not specifically instructed to use joint improvisation in the open-ended 
dance, this does suggest that pure leading and following may differ from other forms of 
mirroring.  As Noy et al. (2011) suggested, people may use different techniques to achieve 
synchrony with a partner when they take on leading or following roles or attempt shared 
leadership or other more interactive forms of mirroring.  The expert and novice improvisers also 
had distinct differences in their degree of synchrony and creativity in the leading, following, and 
joint improvisation activities.  These group differences open up the possibility that the 
participants in the current study were more like the novice improvisers, or there could be yet 
another pathway between mirroring activities, synchrony, and interaction quality in participants 
with ASD.  On the other hand, comparisons with the current study must be made with caution, as 
the synchrony differences described by Noy and colleagues (Noy et al., 2011; Noy et al., 2015) 
were on a different time scale (milliseconds) than the differences observed by the current study.   
Of most relevance to the current study of interaction quality within mirroring, Noy et al. (2015) 
found that when partners in this mirror game were asked to continuously rate videos of the game 
they just played, the participant’s heart rates and their matching of their heart rates were more 
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closely correlated with subjective ratings of togetherness than measures of the exact synchrony of 
movement.   
While there are few studies of interpersonal synchrony in individuals with ASD, there are 
a few indications of differences in interpersonal synchrony in situations where it is seen as less 
socially responsive to be/not be in synchrony (Condon, 1968; Delaherche et al., 2013; Woodring, 
1987), or when the specific forms or patterns of interpersonal synchrony or anticipation leading to 
synchrony make a difference (Kinsbourne & Helt, 2011; Saint-Georges et al., 2011; Trevarthen & 
Daniel, 2005).  Delaherche and Chetouani (2011) found that (computer calculated) exact 
synchrony tended to be negatively correlated to overall coordination between the child and 
therapist pair, while a slight delay of 2 seconds tended to be positively correlated to coordination, 
perhaps due to the children being seen as less attentive and responsive when not pausing as the 
therapist demonstrated, especially if the movements did not actually match the task.   
5.2.6 Adapting to the partner  
Several of the participants or their partners at times seemed to adapt their movements to 
the other’s abilities or interests.  While this demonstrated a certain level of awareness of the 
partner, and certain aspects of the partner’s perspective, these adaptations were infrequent and not 
always effective or clearly communicated.  This seemed to indicate a possible mismatch between 
an apparent awareness of the partner’s difficulties or sensory needs and the ability to flexibly 
respond or communicate in order to repair the interaction.  In the pilot study for this mirroring 
intervention, the researchers observed similar splinter skills for movement-based interactions as 
their participants generally seemed better at attuning in movement than verbally reflecting on 
their experience of mirroring (Koch et al., 2015).   Attunement involves flexibly adapting to both 
the specific person and their state in that moment, creating a sensory experience that increases 
feelings of being understood and supports communication (Kestenberg Amighi et al., 1999).  In 
the current study, some of the participants occasionally seemed to adapt to their partners’ abilities 
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to complete the mirroring task.  Flexibly and continuously adapting to both the partner’s skill and 
their state in that moment may, however, have been too complex for these participants, such that 
they were not able to use attunement to successfully support an interaction.   
The fact that they did sometimes seem to adapt to their partners may indicate a certain 
level of awareness of the other and the need to adapt to the partner’s perspective that is not 
always obvious to the outside observer.  While individuals with ASD may at times appear 
disinterested in the other, some qualitative interviews suggest that this may be unintentional 
(Causton-Theoharis et al., 2009; Robledo et al., 2012).  These attempts to adapt also suggest they 
may have been attempting to be socially responsive, but with insufficient verbal or nonverbal 
cues to communicate this clearly.  Such an awareness of both some of their own and the other’s 
needs within the movement-based interaction may be related to Edwards’ (2015) findings on 
sensory sensitivities within DMT sessions, in which the participants with ASD were able to 
express their sensory needs and remain aware and respectful of each other’s sensory needs, but 
continued to struggle with these same needs interfering with social interactions outside the group, 
where there presumably were fewer structures to support them in expressing these needs.  These 
participants with ASD may need extra structure to support them in adapting to their interactive 
partner.   
5.2.7 Initiation and development: the brevity of interactions  
One consistent finding across all the participants was the lack of development of the 
interactions.  Even the participants who attended to their partners, initiated social engagements, or 
creatively developed their movement themes, had only brief or repetitive social interactions with 
their partners.  This is not unexpected given the deficits described in the diagnosis.  The 
participants varied in their tendency to initiate engagement or communication with their partners, 
with several participants showing a greater degree of success or skill in initiating, as opposed to 
developing, the interactions.  Some of the participants in the current study were able to creatively 
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develop movement ideas into a dance, but did not link these to social interaction with their 
partner, suggesting that at least for some individuals this may be a specific impairment in the 
development of social or shared interactions.  Larkin et al. (2015) found that the children with 
ASD engaged in play with their caregivers, but were more likely at the level of ‘Contingency 
without Elaboration’ than the higher levels which involve elaboration on a theme.  Sometimes the 
child requested repetition without any changes, meaning they might be engaged in playing with a 
caregiver and still resist any development of the interaction.   Larkin et al. (2015) recommended 
using guided frameworks to teach flexibility and elaboration in social play, however the present 
study suggests that such a framework must refrain from creating too clear a task so that the 
flexibility within the interaction is sufficiently unpredictable to bring the focus onto the social 
engagement and not only the task.  
5.2.8 Further considerations of the findings in relation to the presented theories 
This study investigated full body based mirroring activities in DMT because these 
seemed likely to encourage individuals to attend to the qualities of the movement while practicing 
coordinating with another person.  This was expected to promote the individuals’ embodied 
experience of sharing in the emotional tone of the movements and support socialization through 
coordinated self-and-other referenced processing, as described by some of the embodiment in the 
interaction (EII) theories presented in the literature review (see Section 2.3).  As they were done 
in these sessions, the mirroring activities, and particularly the structured mirroring activities, did 
not seem to support this as the participants all followed their partner’s movements without 
demonstrating more than brief moments of shared affective connection.  
It is worth considering how and why the participant’s engagement in the mirroring 
activity did not match these theoretical expectations.  What follows is a theoretically informed 
conjecture of how this study’s findings might give insight into what may have been happening for 
the participants in this small secondary analysis.  For example, it may be that other components of 
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the interaction essential for coordinated self-and-other referenced processing were missing.  
These missing elements could still be related to the movement as the participants only sometimes 
matched effort qualities and showed other qualitative differences in their movements.  The 
participants’ limited eye-contact and low levels of attention to their partners’ faces may have 
contributed to the participants’ limited emotional matching to build social understanding and 
successful engagement.  The participants may also have been too old for this to work, or to work 
in such a short period of time, as these theories describe processes in infant social development.  
Infants with a typical level of preferential attention to faces and a strong pull toward 
intersubjectivity would have years of practice in this type of coordinated awareness to develop 
social skills.  While it was thought that the focus on the body would direct the participant's 
attention to the partner and the qualities of the movement itself, this may not have produced the 
expected outcome as the participants generally still seemed to be focused on the task without 
connecting to the other as a person.   
The differences observed between the structured and unstructured mirroring tasks may 
relate to the different levels of success found in structured social interactions in research settings 
in comparison to everyday interactions (Kimhi, 2014).  For example, studies have found that 
adolescents and adults with high functioning ASD can “take another person’s knowledge into 
account when interpreting what she or he said during a structured social interaction” (Kimhi, 
2014, p. 333), but then still struggle in actual social interactions with the complexity and 
spontaneity of everyday life.  Some participants in the current study did appear to adapt to some 
of their partner’s needs, but this was not always successful, and if it was not successful, they did 
not attempt again in another way, or communicate what they were doing in order to make it work.  
While Marsh et al. (2013) claim that “the ability to time, coordinate, and flexibly adapt [emphasis 
added] our movements with others, may underlie or contribute significantly to our ability to 
engage others socially” (p. 7), the need to flexibly adapt may actually be quite essential and 
missing in the Rhythmic Synchrony of the structured mirroring activities.  Further differences 
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between more structured leading and following and less structured joint improvisation were also 
found in studies of TD adults, highlighting the variety of issues that may be involved in the 
distinction between structured tasks and less structured interactions.  With expert improvisers, 
Noy et al. (2011) found more togetherness, more synchrony, and smoother movements in the 
more spontaneous joint improvisation than in the assigned leading and following rounds of an 
adapted “mirror game.”  Compared to the objective measures of synchrony, the subjective 
measures of togetherness were more closely correlated to the times the improvisers’ shared the 
same heart rate.  This suggests that while interpersonal synchrony plays a role in increasing 
feelings of closeness, there may be another, more subjective, component (For further analysis of 
these studies refer to the literature review Section 2.4.4; Noy et al., 2015).  The fact that the 
novice improvisers did not reach this more coordinated state in the joint improvisation rounds 
shows the difficulty of this shared mirroring task (Noy et al., 2011).  This raises the question of 
how difficult or supported a more open form of mirroring should be to be realistic for individuals 
with ASD.  Further research is needed to explore if partial success in sharing in joint 
improvisation demonstrates the same patterns of feelings of connection and if a somewhat more 
supported version would be helpful for individuals with ASD.     
The participant’s use of effort qualities and Effort Synchrony did not lend support to the 
prediction that a reduced use of efforts might be one of the qualitative differences in the 
participants’ movement interactions, nor did these appear to be closely associated with Affective 
Engagement.  These predictions were based on observations of a limited use of effort qualities by 
children with ASD (Sossin, 2007), and extrapolations from LMA and KMP theory about the 
intra- and inter-personal impact of using effort qualities in movement and attunement with others.  
Effort qualities are presumed to reflect: “(1) the mechanical aspects of the movement, (2) the 
movement sensations that accompany it, and (3) the mental attitude which instigated it (or 
follows from it)” (Kestenberg Amighi et al., 1999, p. 90).  Excessive neutral flow (movement 
which lack efforts) can make an individual’s movements look deadened, limp, or wooden and 
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make the person appear emotionally disconnected in social situations (Kestenberg Amighi et al., 
1999).  The use of attunement to match another person’s tension-flow (which can include Efforts) 
is understood to convey empathy and “a kinesthetic experience of mutuality” (Loman & Foley, 
1996, p. 345).  Based on these assumptions about effort qualities, neutral flow, and attunement, I 
expected that matching effort qualities with a partner in mirroring activities might support the  
embodied experience of matching another’s nonverbal emotional expressions.  This secondary 
analysis found that there were segments when the participants used neutral flow or few effort 
qualities and, some of these times, they were described as appearing distant or uncaring about 
their partners due to this excessive neutral flow or deadened movement.  However, there were 
also other times when a participant used efforts or matched the partner in Effort Synchrony and 
still appeared disengaged from his or her partner.  As there was no control group and the 
qualitative reporting did not consistently cover each topic, it is difficult to say if any participant’s 
limited use of effort qualities was outside the expected range.   
For this small sample, there appeared to be other movement features which may have 
limited the coordinated internal and external sensory experience of moving with another person.  
For example, in some participants the limited integration of movement through the torso and/or a 
lack of breath support may have reflected limited engagement of the core of their bodies, and this 
may have led to a different internal experience.  As these topics were not major foci of the initial 
literature review and theories used in designing this study, a brief overview of the KMP views on 
shape-flow, and adjusting shape-flow to another person, are presented here to inform the 
discussion.  I relate these concepts to the findings of this study and describe possible implications 
of this interpretation of the findings.  The reader may want to refer to the glossary (Appendix K) 
for fuller definitions of these specific KMP terms.  As Loman and Foley (1996) explain: 
“breathing and other shape-flow rhythms provide structure for increasing and decreasing contact 
with the environment.  Through these rhythms, we express self-feelings and mood through 
expanded or contracted body shapes and facial expressions” (p. 342).  In interpersonal 
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relationships, shape-flow reflects patterns of trust and withdrawal with adjustment to the other’s 
shape-flow patterns supporting trust in the partnership (Loman & Foley, 1996).  Attunement of 
the tension-flow and effort qualities without adjusting to the other’s shape-flow is expected to 
show “the nonverbal components of empathy and understanding, but lacks the outward 
expression conducive to support and structure” (Loman & Foley, 1996, p. 346) while adjusting to 
a partner’s shape-flow without the tension-flow would give “the appearance of emotion without 
the associated internal sensation” (Loman & Foley, 1996, p. 346).  In general, it is thought that 
“shape-flow and shaping patterns provide structure for tension-flow and effort patterns” (Sossin, 
2007, p. 114).   
In this study, the participant’s lack of integrated movement with breath support indicates 
a lack of shape flow throughout the body, and shape flow was in fact very rarely described.  This 
is consistent with some of Loman and Sossin’s (as cited in Sossin, 2007) predictions of 
movement patterns likely to be found in children with ASD.  Their predictions included: limited 
use of shape-flow, excessive neutral tension-flow (including little use of effort qualities), and a 
possible mismatch between the use of shape-flow to structure the overall body movements and 
the specific expression of affect in the individual’s use of tension-flow.  The present study 
indicates that perhaps teens and adults with high functioning ASD learn to use more tension-flow 
and effort qualities in their movements, yet continue to lack much shape-flow to organize and 
structure the overall shape and patterns of their movements.  Such a lack of the overall structure 
in favor of the particulars is in fact often described in ASD literature as an excessive orientation 
toward details (Rajendran & Mitchell, 2007).  While this usually refers to other aspects of life or 
social interactions, it may be relevant and may also be similar to the larger number of postural 
and overall coordination issues within the motor development of individuals with ASD (Fournier, 
Hass, et al., 2010; Minshew et al., 2004).     
Each of these possibilities would require further investigation along with an in-depth 
examination in relation to the theoretical proposals of the EII theories.  Based on the small sample 
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of this study, it would be worth considering if these theories may need to incorporate some slight 
refinements to better describe social learning through interactions by individuals with high 
functioning ASD. Such refinements might include: (a) the need for attention to the 
engagement/person over the task and (b) the possibility that embodied interpersonal matching 
requires specific movement features (such as coordinated full body movements, torso integration, 
or shape-flow).  It would also be worth considering if these theories remain relevant beyond the 
formative developmental years, i.e. with a population of this age.   
 
5.3 Limitations, Methodological Validity or Credibility, and Lessons Learned 
This section includes an overview of the study’s strengths and limitations (see Table 14), 
an in-depth discussion of several of these topics, and recommendations to address these and other 
lessons learned from this study.  Several limitations were introduced by the use of secondary data 
which constrained this study to the video and methods of the parent study.  Other limitations were 
introduced in the design, the small number of participants, rater selection and training, the use of 
novel scales, and the type of qualitative data collected.  For a small exploratory study, however, 
this study also had strengths in its use of mixed methods to elicit novel findings which can be 
used to guide future research.  
5.3.1 General design issues 
The use of video from a parent study introduced limitations with the video quality, video 
availability, and lack of control over the intervention.  The fact that the participants in the parent 
study changed partners every week and the lack of baseline and intervention conditions made it 
difficult to analyze change over time.  I suggest that future video analyses of mirroring in DMT 
use prospective data or inspect the strengths and limitations of the secondary data before 
designing the secondary analysis.   The scope of qualitative data and analysis was most likely too 
broad for a researcher with little experience with qualitative analysis.  This study was a large and   
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challenging undertaking due to the wide scope of the qualitative strand together with quantitative 
and mixed methods analyses; the quality may have been improved with a more limited scope and 
more focused data collection to match my areas of competence. 
5.3.2 Definitions and the qualitative data 
Some of the limitations in the qualitative data arose out of the fact that this study was 
designed around the quantitative strand, and the different philosophical perspectives on the nature 
of data and data collection created some conflicts.  While a more constructivist approach would 
seek richer language and encourage the observers to expand on their observations, this design 
limited the richness in favor of frequent and systematic data collection.  This design also 
influenced the description through the ideas inherent in the terms and scales.  While training each 
set of raters on only half of the scales partially mitigated this influence, not providing the same 
terms and definitions to all the raters made the language less consistent and more difficult to 
compare across raters and segments in the mixed methods analysis.  In another type of qualitative 
study, these differences could be explored with further interview questions to elicit deeper 
understanding of the meaning, but this was not possible with these short written descriptions and 
very limited follow-up.  Selecting some categories of movement for inclusion on the rating forms 
based on my preconceptions of movement features likely to influence interactions of individuals 
with ASD may also have driven the movement specific findings.  For example, it is possible that 
the raters described neutral flow more often than other, equally valid, features of the movement 
because of the emphasis on effort qualities and the discussion of neutral flow during training.  
The qualitative strand of this study was therefore limited from both directions of (a) potentially 
having too much influence on the observations and (b) a lack of consistency and clarity of 
definitions for the mixed methods comparison.  On the other hand, the descriptions did provide 
some intriguing findings and expand on some constructs in meaningful ways.  For example, the 
qualitative pointed to an aspect of attention missed in the Distraction scale as the descriptions 
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showed that there was a distinction between the participants’ level of attention to the movement 
task and attention to the partners.   
As expected, the raters for the Synchrony and Interaction Quality scales used different 
language to describe their observations of the participants’ movement.  While the raters for the 
Synchrony scales used the more specific movement observation terms the Interaction Quality 
scale raters more often described differences in overall “enthusiasm” and how this may have 
influenced the interaction.  The instructions to use specific movement terms did not seem to lead 
to more agreement between the DMT students’ descriptions.  This is in-line with other studies 
that found limited inter-rater agreement on the full KMP profile by DMT student raters (Koch et 
al., 2001), and a range of low to strong agreement on the presence of different effort qualities 
(McCoubrey, 1984), whereas a few studies of more experienced raters have found satisfactory to 
good reliability on various components of the KMP (Kestenberg Amighi et al., 1999; Koch, 2006; 
Koch, 2014).  As these are large and complex movement observation tools, they require expertise 
and multiple viewings.  Further, they require the rater to attend to more categories than people 
can easily keep track of at one time (Cruz & Koch, 2012).  Without extensive training, raters also 
tend to over or under report qualities that are part of their own movement repertoire (Cruz & 
Koch, 2012; Lausberg, 2013), and it is possible that the instructions in this study to just report on 
the most salient aspects magnified these effects.  Without any movement observation training, the 
three Interaction Quality raters did spontaneously use the same general terms (such as enthusiasm 
and concentration) to describe the qualities of the movement.  According to Lausberg (2013), 
novice observers may agree, but agree on the wrong aspects of the movement or attribute the 
wrong meaning to a movement quality.  This means that even with high agreement, if the raters 
are not instructed to observe the correct movement features, they may consistently make incorrect 
judgements based on assumptions about the meaning of other aspects of individual’s movement.  
On the other hand, other DMT studies and studies of Synchrony or coordination in ASD found 
that novice raters trained to observe a small number of movement features had sufficient inter-
172 
 
rater agreement on aspects of the movement or synchrony to show meaningful group differences 
(Cruz & Koch, 2012; Delaherche & Chetouani, 2011; Miller et al., 2014).  Future video analyses 
of movement in individuals with ASD could be well served by either training raters on just a few 
movement qualities or forms of synchrony, or else using experts in movement observation.  
Experts would be more appropriate if the research calls for a more extensive exploration of the 
full range of movement qualities in interactions by individuals with ASD.   
Given that this secondary analysis relies on third person observations, it is important to 
consider the limits of what can be known about an individual’s interactions from the third person 
perspective.  Although the third person perspective does give insight into how other people in the 
environment may see these participants, it is important to remain clear that the findings of this 
study do not necessarily reflect the internal experiences of the participants.  For example, the 
raters found that Karl often seemed to lack enthusiasm, based on his low intensity, and at times 
uncoordinated, movement.  In viewing the rest of the session, I noted that Karl regularly 
volunteered to lead the entire group in the group mirroring activity; as some other group members 
resisted this, Karl’s willingness to lead the group may reflect enjoyment of moving, desire to 
comply with instructions, or perhaps another internal motivation.  As I did not interview Karl, it 
is impossible to know what his own experience was or if he enjoyed mirroring and moving.   
The frequent descriptions of something not happening in the movement or interaction, or 
only partially happening, may have reflected a tendency of observers to judge the interactions of 
individuals with ASD as somehow lacking.  While it was not actually in the scope of this study, it 
is interesting to consider if this type of language was descriptive of the observable characteristics 
of the movement or interaction or if there was some element of pathologizing given that the 
researcher and raters knew that these participants had an ASD diagnosis.  It could also be that the 
raters’ expectations of interactions and mirroring were not met, regardless of the diagnosis and 
they would have described it this way even if they had not known that the participants had a 
diagnosis.  This would need to be tested using different groups and raters blind to the diagnosis.   
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5.3.3 Rater training and the quantitative data 
While some of the scales had good inter-rater reliability, other scales had poor reliability 
and needed to be dropped from further analysis.  Pretesting all the rating materials and the rater 
training may have helped me catch the inconsistencies on the rating forms, improve the training, 
and thereby increased the reliability of some of the scales.  Pretesting the rater training with other 
DMT students would have shown the need to reduce the amount of rating required from these 
raters and allowed me to select the most important scales before starting to train the actual raters.  
The DMT student raters were only available for a limited time and the adjustments I made for 
them during the rater training may have contributed to the low inter-rater reliability of some of 
these scales.  More limited rating and movement observation demands may also have improved 
the inter-rater reliability on the Synchrony scales and increased agreement on the qualities of the 
movement as per the discussion of movement observation above (see Section 5.3.2).  After 
attempting the rating process myself, I decided to (a) reduce the length of the video segments to 
four 30-second clips and (b) not rate the Flow of the Interaction in the leading and following 
segments as the descriptions of each level did not make sense in this context.  Since there were 
such different patterns of correlation, or lack of correlation, between Synchrony and Affective 
Engagement in the more structured vs. the more unstructured or interactive segment types, it 
would have been interesting to have also rated the Flow of the Interaction in the leading and 
following clips using the expanded definitions I later created for these tasks.   
5.3.4 Researcher reflexivity 
As the researcher for this secondary analysis, I (Manders) engaged in intermittent written 
and artistic reflection.  Doing reflective journaling while designing the rating forms helped me 
select the movement features for the raters to describe.  Later on in the process, I engaged in some 
movement, visual art, and written reflection when I felt stuck, conflicted, or uncertain about 
patterns in the data.  For example, my artistic reflections led me to re-conceptualize some themes 
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I found in the data and revived my curiosity in specific movement features, such as the relative 
lack of torso movement.  I then returned to the data to attempt to confirm or disconfirm my new 
conceptualizations of these topics.  Of the two visual art reflections, one was disconfirmed by the 
data as it only applied to a couple of the participants, while the other artwork illuminated deeper 
aspects of the icebreaker metaphor for Hans’ engagement with his usual partner (see Appendix 
E).  While these uses of reflection were helpful, they were intermittent and more regular 
reflection may have supported further analytic insight.  More personal reflexivity may also have 
strengthened the qualitative strand of this study by creating more transparency around my 
perspective and its influence on both the raters’ descriptions and the analysis.  My lack of 
practical experience conducting qualitative research made the analysis more challenging and most 
likely influenced the findings themselves.  The short and repeated descriptions in this study 
differed from the format of most qualitative data in the form of interviews, in-depth descriptions 
or deeper observations by fewer people.  Because of this, coding methods offered by manuals and 
books on coding and qualitative analysis mostly did not fit the actual data for this study.  When I 
struggled with the qualitative analysis of this somewhat different data, it was helpful to seek out 
an expert in qualitative research.  While this did not remove the messiness and the need for many 
iterations and struggles with the data, she offered guidance from her depth of understanding of 
qualitative methods and paradigms.  While it is always necessary to choose how to best use the 
time available for a study, more regular support from the experts or more reflection may have 
strengthened the credibility, confirmability, and authenticity of this secondary analysis (Polit & 
Beck, 2008).    
5.4 Clinical implications 
Several findings from this small secondary analysis may warrant further contemplation 
when engaging in clinical work with individuals with ASD.  Despite the limited strength of any 
of the findings from such a small study, patterns that held across several of the participants may 
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apply to other high functioning teens and adults with ASD.  While some of these implications are 
specifically relevant for DMT, others could be worth considering for any intervention promoting 
successful social engagement in teens and adults with high functioning ASD. 
As the participants all did very little to develop their interactions with their partners, it 
may be useful to work on flexibly building on and extending their interactions in the moment.  
Even those participants who showed some interactive tendencies or creative skill, by initiating 
brief engagements with their partners or introducing novel elements into their dance, did not 
expand on their interactions to extend any given social engagement.  While this study did not 
investigate if it is possible to teach individuals with ASD to develop and extend their interactions, 
several participants were responsive when their partners developed the interaction. For example, 
Hans laughed and attempted to keep up with his partner when she varied her playful movement 
theme, but he did not contribute and add his own variations.  While it may be tempting to try to 
teach individuals to develop the interaction by breaking it down into instructions on how to do 
this social skill, the different correlations between Synchrony and Affective Engagement in the 
different segments suggest that the development of socially engaged interactions most likely 
needs to be practiced in a more flexible and spontaneous context.  A highly structured interaction 
task, in which it is possible to focus on the task itself as the goal, may lead to individuals with 
ASD following instructions for social behaviors without increased Affective Engagement or Flow 
of the Interaction.  As dance/movement therapists generally work in more creative and flexible 
format, this is already in the DMT scope of practice, and this finding serves as a reminder.  Other 
movement or social interventions should probably also not address either the movement or 
interaction in too structured or task focused a manner if the goal is for the individual to be 
socially engaged while moving.  This point is similar to the reasoning behind the Relationship 
Development Intervention (RDI) use of “structured frameworks” to develop “dynamic 
intelligence” (Gutstein, 2009, p. 175) in individuals with ASD.  Like DMT, RDI uses motivating 
activities that build on each other by requiring increasing amounts of social referencing and co-
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regulation (Gutstein & Whitney, 2002).  These “mutually intelligible” frameworks are designed 
to have a simple and familiar structure which has room for variation to promote flexibility and 
spontaneity (Gutstein, 2009; Gutstein & Whitney, 2002).  In this study, the DMT student partner 
similarly supported Hans to remain attentive and slightly flexible in his response by varying their 
playful movement theme that was nonetheless recognizable as it had some of the same movement 
elements each time.  Clinicians may want to emphasize playfulness and intentional surprise to 
engage clients with ASD and build their capacity for flexibility in interactions. 
As with the claim in RDI that the individual with ASD first needs a more skilled 
interaction guide to support them through the structured frameworks (Gutstein, 2009; Gutstein & 
Whitney, 2002), practicing the skills for attunement and development of a movement-based 
interaction may require starting with an interactive or movement partner who is skilled at attuning 
and engaging.  It may therefore be useful for individuals with ASD who want to improve these 
movement-based interaction skills to start working with a dance/movement therapist who is 
trained to know both how to move his or her own body and how to attune and engage through 
movement (Loman & Foley, 1996; Sandel, 1993; Sossin, 2007).  Such a partner may be necessary 
to support the initial development of nonverbal movement-based interactive skills and then 
generally generalize to peers.  While the DMT student that partnered with Hans was in training to 
attune to a client’s movement patterns, some of the other RAs were also naturally better at this 
than others.  Some participants also seemed to occasionally attune and adapt to their partners, but 
they did not always do this in a way that was clear or successful.  A dance/movement therapist 
may therefore want to attend to any possible attempts at attunement or adjustment by clients and 
support the client to add any additional elements needed to make this more successful and use this 
to develop the interaction.  Teaching specific movement patterns would not help, as this must be 
responsive to the individual client and the partner at that moment.  For example, there were times 
when Hans seemed to follow better when his partner slowed or simplified her movements, 
however, at another time he became more distracted when she slowed down.  Proper attunement 
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requires both flexibility and social referencing to adapt to the partner’s response in that moment 
(Loman & Foley, 1996; Sandel, 1993; Sossin, 2007).  
Some of this study’s other findings also have potentially intriguing implications for 
dance/movement therapists working with teens and adults with ASD.  Although this study was 
limited in its ability to make claims around the possibility for change or generalization of change 
to other contexts, these findings were observed in several participants.  Therapists may want to 
pay attention to these tendencies in their clients as they may turn out to be relevant for 
intervention or be an area of possible difference in this population.  On a movement level, DMT’s 
may want to assess and monitor any torso stiffness, lack of integration of movement throughout 
the body, lack of breath support, lack of shape flow, and difficulties with motor coordination as 
these were prominent patterns across multiple participants in this study.  Knowing that Flow of 
the Interaction and Affective Engagement are distinct aspects of Interaction Quality may help 
therapists focus their sessions more specifically on the needs of their clients, especially if 
different movement based techniques within DMT turn out to be particularly relevant to one 
aspect.  The fact that Synchrony was more closely correlated with the Flow of the Interaction than 
Affective Engagement may help clinicians consider if mirroring is appropriate to the client’s 
needs at that moment.  
A few other findings bear mentioning for clinicians using any intervention to address 
social interaction by individuals with ASD.   The participants in this study usually appeared more 
successful in demonstrating affective engagement through smiles than other means, so clinicians 
may want to assess their clients’ tendency to smile, and to smile in conjunction with eye contact.  
Given the differences between the participants in this study, it may be useful to assess clients’ 
tendency to initiate engagements with others.  As the participants were clearly more or less 
engaged with different partners, this study recommends that interventions consider the suitability 
of the match when pairing individuals for any partnering with therapists or peers.  While this 
study did not investigate all the elements of successful partnerships, the observations suggest that 
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a good match may involve the relative interactive skill of the partner, individual interests, 
preferences, and/or prior relationships.  
5.5 Recommendations for future research 
As one of the strongest results to come out of the quantitative ratings, the distinction 
between the correlation of Synchrony and Affective Engagement in the less structured/more 
interactive segments and the lack of correlation in the more structured segments raises many 
interesting questions.  Considering strong findings across disciplines that interactional synchrony 
increases positive affect and affiliation between people (Kinsbourne & Helt, 2011; Marsh et al., 
2009; Ramseyer & Tschacher, 2011), it was hypothesized that Synchrony would correlate with 
Affective Engagement.  It was not, however, expected that there would be no relationship 
between these measures in the structured leading and following segments.  It would be interesting 
to explore this distinction with a larger sample and discover if it holds in other contexts such as: 
with other pairs of structured and less structured tasks and when participants have different 
relationships with their partners.  Given that the participants had different approaches to the open-
ended dance, and several video segments that were purposively sampled for interactive behaviors 
came from leading or following tasks with only fleeting moments of interaction, further research 
is needed to identify which aspects of these more interactive and less structured segments drove 
this correlation.  This could be investigated in a larger study with groups of participants receiving 
different levels of guidance and different instructions for the open-ended dance or other semi-
structured partnered movement tasks.  An analysis of the degree of correlation in video segments 
with longer or shorter interactions may be able to identify if this correlation between Synchrony 
and Affective Engagement exists when there is very little actual interaction in the segment, or 
only when the partners interact for a majority of the segment.  In future studies, it would be 
helpful to use (or compare participant partners against) partners who are trained in developing 
movement-based interactions.  It would be interesting to score the leading and following 
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segments using my expanded definitions of Flow of the Interaction to see if this same pattern of 
correlations in the different segment types also applies to the correlation between Synchrony and 
Flow of the Interaction.  This should, of course, be tested in conjunction with other measures of 
the interaction to simultaneously check the validity and reliability of these expanded definitions.   
There continues to be a need for more research on the creative arts therapies and 
relationship based therapies in general (Larkin et al., 2015; National Autism Center, 2015b; 
Wong et al., 2014).  The findings describing the participants’ extremely limited development of 
interactions in addition to their extreme task focus to the exclusion of the social aspects of 
moving together in the more structured activities, demonstrates the need to study interventions 
that prioritize spontaneity and creativity.  With the similarities between DMT and the relational 
perspective and concepts behind the structured frameworks of RDI, it may be interesting to 
compare groups receiving RDI and DMT interventions.  Given that RDI is another under-
researched intervention, however, it would also be useful to compare DMT to both more 
naturalistic and more didactic social skills interventions that already have a larger research base. 
There is a need to create manuals for DMT research that are both (a) not too tight, so as 
to allow for the creativity and responsivity integral to DMT, and (b) described with enough detail 
and structure to maintain consistency across the intervention and provide clarity about what was 
done.  Dance/movement therapists who are not accustomed to working in a research setting 
would need guidance on how to work with a research study.  This should include how to balance 
research needs and therapy needs, and how to maintain consistency.  
While the current study was too small to explore subgroupings, future studies could 
explore the idea of motor subgroups in relation to interaction quality as there did appear to be 
differences in motor skill and coordination between the participants in this study.  I would 
recommend that such a study include investigation into the motor issues of torso stiffness, lack of 
integration throughout the body, lack of breath support, lack of shape-flow, and motor 
coordination.  While studies of motor coordination and posture have found some differences and 
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deficits in individuals with ASD (Fournier, Hass, et al., 2010; Haddad et al., 2012; MacDonald et 
al., 2013b), these did not explore how this relates to nonverbal aspects of interaction.  As issues 
of motor coordination and integration throughout the body were found across this small group of 
participants, it may be worth examining them in a larger study with raters focused on these 
aspects of the movement.  A larger study could look for subgroups with different motor patterns 
and examine if there are distinct patterns of Interaction Quality or other aspects of the interaction 
within these subgroups.  Keeping in mind that other studies were successful at training raters on a 
few specific movement observations in contrast to the lack of consistency in the DMT raters and 
the lack of specificity in the Interaction Quality raters in this study, future studies should use 
either experts in movement observation or train raters to specifically observe just these few 
aspects of the movement.  It could also be useful to compare an ASD group to a control group 
with raters blind to the diagnosis.  This would help to identify if the style of the descriptions, with 
a focus on elements missing from the interaction, involved an element of pathologizing or if these 
movement features and interactive behaviors are actually distinctly different in a way that is most 
easily expressed as an absence of expected behaviors. 
To better guide interventions for individuals with ASD, it would be helpful if future 
studies investigate the clinical implications of some of the other qualitative findings of this study.  
It would be useful to explore if it is possible to improve an individual’s ability to develop and 
extend their social interactions, and the most effective interventions for this.  Further 
investigation into the use of attunement in movement would also be useful as there were a few 
times when several raters agreed that a participant might have been attuning to their partner’s 
needs, but they did not always give enough other cues to make this obvious or to support further 
interaction.  This raises the question of if it is possible to teach nonverbal attunement or 
adjustment of shape-flow and if this is directly related to emotional coordination.  It would be 
useful to know if the relatively intact area of responsive smiling, and smiling together with eye 
contact, could be strengthened and would then make the interactions of individuals with ASD 
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appear more responsive, flowing, and affectively engaged.  This study had one participant who 
smiled much less frequently than the others, and Helt and Fein (2015) found that those 
individuals with ASD and a restricted range of affect demonstrated less contagious smiling in 
response to other people or a laugh track than other individuals with ASD or controls.  It would 
therefore be helpful to study if responsive smiling varies between individuals with ASD, and if 
less responsive smiling is associated with an overall restricted range of affect.  Many more 
questions could be explored around the ideal characteristics of the partner, the advantages of 
socially skilled partners or dance/movement therapists, and the role a partner plays in the 
participant’s engagement.   
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Chapter 6: Summary and Conclusions 
 
 
 
 
This mixed methods secondary analysis of video was designed to investigate Synchrony, 
Interaction Quality and other movement features in movement-based interactions by high 
functioning adolescents and adults with ASD.  This is important as social impairments, including 
difficulties with nonverbal aspects of interactions, can make many aspects of everyday life 
difficult for individuals with ASD.  This study consisted of an analysis of video of five adolescent 
and adult participants with ASD doing structured and open-ended mirroring with a partner during 
10 sessions of group DMT.  The aims were to describe Interaction Quality (Affective 
Engagement and Flow of the Interaction; Garcia-Perez et al., 2007) in relation to interpersonal 
Synchrony and the characteristics of the participants’ movement, and to observe any change over 
the 10 weeks of DMT.  Qualitative descriptions of the participants’ movements and interactions 
were gathered within the overall quantitative framework of the modified single subject design 
(SSD).  The use of multiple raters for both the qualitative descriptions allowed me to look at 
agreement and disagreement between the observers’ descriptions, giving strength in triangulation 
rather than depth of the qualitative data.  Videos were selected using both systematic and 
purposive sampling to provide a subset of the data well suited to the demands of each strand of 
the study.  The quantitative scores were examined for correlations and patterns of change and 
merged with the qualitative findings in a mixed methods analysis to give a more nuanced 
understanding of the associations between Interaction Quality, Synchrony, and other features of 
the movement in the context of movement-based interactions by individuals with ASD. 
While some of the original hypotheses could not be addressed because of challenges with 
the secondary data and low inter-rater reliability on some scales, several intriguing outcomes 
were found in the correlations and qualitative descriptions.  Some of these findings reflect known 
patterns in the social engagements of high functioning adolescents and adults with ASD.  Other 
183 
 
findings were more specific to this study and the mirroring-based interaction in DMT.  One clear 
pattern was that each participant showed distinctly different patterns of engagement in the 
different activities.  There appeared to be a large distinction between the participants’ engagement 
in the movement task itself and their engagement with their partners.  Some participants initiated 
social exchanges or seemed to attempt to attune to their partner’s movement abilities.  However, 
none of the participants developed these into longer interactions, and instead had only very brief 
interactive exchanges before returning to just the movement of the task itself.  As hypothesized, 
the Synchrony and Interaction Quality scales were correlated, but Rhythmic Synchrony was also 
more strongly correlated with Flow of the Interaction than with Affective Engagement, and the 
correlation between Synchrony and Affective Engagement disappeared completely in the more 
structured leading and following tasks.  As the different partners influenced the interactions in 
their own ways, only the participant who had five sessions with the same RA partner showed 
improvement in any of the scales over time, and then only Affective Engagement in the less 
structured open-ended dance segments.   
I chose to examine interactions in the context of full body based mirroring activities in 
DMT because these seemed likely to encourage individuals with ASD to attend to the qualities of 
the movement while practicing coordinating with another person.  I predicted that this would 
support socialization through the embodied experience of sharing in the emotional tone of the 
movements.  As they were done in these sessions, the mirroring activities, and particularly the 
structured mirroring activities, did not seem to support social connection as predicted since the 
participants all followed their partner’s movements, but only had brief moments of Affective 
Engagement.  Based on assumptions about efforts, neutral flow, and attunement, I thought that 
matching effort qualities with a partner in mirroring activities might support the embodied 
experience of matching another’s nonverbal emotional expressions.   While limited inter-rater 
reliability prevented me from assessing the strength of the correlation between Effort Synchrony 
and Interaction Quality, the descriptions and graphs of the participants whose data could be used, 
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did not suggest a close relationship between Effort Synchrony and Affective Engagement in these 
participants.  There were segments when the participants used neutral flow or few Efforts, 
however without a control group, it is difficult to say if any participant’s limited use of effort 
qualities was outside the expected range.  For this small sample, the participants’ limited 
integration of movement through the torso and/or lack of breath support, appeared to be a better 
indication of a lack of sharing in the affective qualities of the movement.  Shape flow was very 
rarely noted and it may be that teens and adults with high functioning ASD start to use more 
tension-flow and effort qualities in their movements, but continue to lack sufficient shape-flow to 
organize and structure their overall movement expressions.     
These findings point to several areas ripe for further investigation to help understand 
nonverbal communication differences and improve social interventions for individuals with ASD.  
Due to the small size of this study, it would be useful to explore all these issues with a larger 
sample size, consistent partners, more focused measurement, and a control group.  There is a need 
for more research on DMT and interventions that prioritize spontaneity and creativity and then 
test if this can be generalized to other contexts outside the therapy. 
One of the most interesting results to come out of the quantitative ratings was the 
distinction between the correlation of Synchrony and Affective Engagement in the less 
structured/more interactive segments and the lack of correlation in the more structured segments.  
This raises many questions.  Further research is needed to identify which aspects of the more 
interactive and less structured segments drove this correlation and if this pattern holds for both 
Flow of the Interaction and Affective Engagement.  It would be interesting to explore if this 
distinction holds in other contexts such as: with other types of structured and less structured tasks 
and when participants have different relationships with their partners.  Further research is needed 
to explore whether interventions can improve individual’s ability to flexibly develop and extend 
their social interactions.  The different correlations suggest that socially engaged interactions 
most likely need to be practiced in a more flexible and spontaneous context.   
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While some of the participants were more likely than others to initiate social exchanges, 
or to attune to their partner’s ability to follow their movement, none of the participants developed 
these into longer interactions.  It would be useful to explore if training in attunement and 
adjustment to the nonverbal behaviors of a partner could help.  There were several times when a 
participant might have been attuning to their partner’s needs, but they did not always give enough 
other cues to make this obvious or to support further interaction.  A dance/movement therapist 
may want to attend to any possible attempts at attunement or adjustment and support an 
individual to add any additional elements needed to make this more successful and use this to 
develop the interaction.   
In a clinical context, dance/movement therapists may want to assess and monitor any 
torso stiffness, lack of integration of movement throughout the body, lack of breath support, lack 
of shape flow, and difficulties with motor coordination as these were prominent patterns across 
multiple participants in this study.  Future studies could observe these more specific aspects of the 
movement and look for subgroups with different motor patterns to examine whether there are 
distinct patterns of Interaction Quality or other aspects of the interaction within these subgroups 
and if they are actually different from a control group.   
It would be worth considering if social learning through interactions by individuals with 
high functioning ASD might be improved by (a) attention to the engagement/person over 
attention to the task, or (b) the use of shape flow or full body movements integrated through the 
torso when engaging in coordinated movements with another person.  As the participants were 
clearly more or less engaged with different partners, interventions should probably consider the 
suitability of the match when pairing individuals for any partnering with therapists or peers.  It 
would be useful for further research to investigate questions around the ideal characteristics of the 
partner, the advantages of socially skilled partners or dance/movement therapists skilled at 
attunement, and the role a partner plays in the participant’s engagement.   
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Appendix A: Diagram of Study Design 
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Appendix B: Permission to use parent study data 
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Appendix C: Interaction Quality Scales and Rater Forms 
 
 
 
Affective Engagement 
Judge the degree of emotional connectedness between the participant and the [partner]*: 
 
4 
 
Strongly connected: The [participant] is clearly engaged with [partner]. She is 
responsive to the emotional signals expressed by [partner]. 
Further, she integrates an appropriate degree of emotional 
expression (e.g., smiling, frowning) to both connect and 'hold' 
[partner] in the course of the interaction. 
 
 
3 
 
Moderately 
connected: 
The [participant] is connected with [partner] but to a lesser degree 
than above. In this case she is reasonably responsive to [partner's] 
signals, and occasionally integrates an appropriate degree of 
expression to connect with [partner]. 
 
2 
 
Somewhat 
connected: 
Some emotional connection is evidenced. Here there is a feeling 
that the actions displayed by the [participant] are 'rehearsed' or are 
being 'thought about' before being performed. She may appear to 
know how to respond, but not involve herself in the interaction. 
Nonetheless these actions have some power in connecting to 
[partner]. 
 
 
1 
 
Minimally 
connected: 
The [participant] is barely connected with [partner]. She may 
appear wooden and inflexible in her reactions to [partner]. She 
displays very little emotional expression herself. 
 
 
0 
 
No emotional 
connection: 
The [participant] may respond to [partner's] questions, but there 
appears to be no emotional connection between the two. The 
[participant] may appear 'robotic' or seem to want to be elsewhere 
rather than with [partner]. 
*Scale designed by Garcia-Perez et al. (2007).  Original scale labeled interactional partners as “child” and 
“experimenter” this has been modified to “participant” and “partner.”  Mention of “questions” is 
understood to be any verbal questions or movement-based suggestion for this movement-based interaction. 
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Flow of the Interaction  
Judge the degree to which the [interaction] was smooth and flowing: 
 
4 
 
Very smooth: The [interaction] proceeds at a relaxed and steady pace. There is a 
strong sense that both the [partner] and the participant are working 
together in the conversation, and that the work is fairly balanced 
between the two. The overall impression is of a dialogue** that 
flows in a mutually rewarding manner. 
 
 
3 
 
Reasonably smooth: The [interaction] proceeds at a less relaxed and steady pace than 
defined above. There is a sense that both parties are working, but 
the [participant] requires the occasional prompt to stay on track. 
For example*** [partner] may need to repeat a question or lay 
stronger emphasis on a repeated question to draw the [participant] 
back into the dialogue. The [participant] is responsive to this, and 
something of a pace is re-established. 
 
 
2 
 
Fairly smooth: 
 
The [interaction] seems to move in 'fits-and-starts'. There are 
times when the [participant] appears to be working but there are 
equal amounts of time when [partner] needs to work harder to 
draw her back into a dialogue.   
 
 
1 
 
Strained dialogue: 
 
There is a strained dialogue. [Partner] has to work very hard to 
keep some kind of a conversation going. However, the 
[participant] is drawn on at least one occasion, where there is a 
feeling that something might develop but then doesn't. 
 
0 
 
Minimum or no 
dialogue: 
 
There is hardly any dialogue at all. The [participant] may respond 
with terse answers to [partner's] questions, but on the whole she 
puts little or no effort into an exchange with [partner]. [Partner] is 
seen to be doing all the work in conducting the [interaction]. 
* Scale designed by Garcia-Perez et al. (2007).  Original scale labeled interactional partners as “child” and 
“experimenter” this has been modified to “participant” and “partner.” The term “interview” was modified 
to “interaction.”   
**All dialogue can be verbal or nonverbal movement-based sharing. “Questions” are understood to be 
verbal or movement-based. 
***Given the structure of this study with two participants in the interaction, the level can be coded when 
the partner is doing the work to maintain an interaction as described or neither one is.  The interaction that 
does occur is at the level described. 
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Distraction and Repetitive/Sensory Seeking Movements scale directions 
 
 
Distraction 
 
Rate the apparent degree of distraction.  Use looking away and other nonverbal cues of shifting 
attention away from the partner.  
0  not distracted 
visibly shifts attention away for not more 
than 1 time for less than a second 
1 occasionally distracted 
visibly shifts attention away from partner for 
1-3 times for a few seconds 
2 distracted 
visibly shifts attention away from partner (or 
maintains attention away) for 4 or more 
times or more than a few seconds 
U unclear, may be internally distracted 
does not physically shift posture or eye gaze 
away from partner but movement inattention 
suggests possible internal distraction 
 
 
 
Repetitive/Sensory Seeking Movements 
Rate the use of sensory seeking movements (such as hand flapping or continuous spinning). 
Do not include movements that are repetitive but appear engaged in the activity. 
0  none 
Does not occur or for not more than 1 time 
for less than a second 
1 occasionally present Occurs for 1-3 times for a few seconds total 
2 present 
Occurs 4 or more times or more than a few 
seconds total 
U unclear, may be sensory seeking movements 
Repetitive movements that may be sensory 
seeking, but it is unclear 
 
 
  
205 
 
Interaction Quality rating form: Open-ended dance and purposive segments. 
 
Interaction rating scales – open-ended segments 
 
Rater:  
Video segment:  
Participant / Other: P =   O =  
 
Affective 
engagement 
0 = no emotional connection 
1 = minimally connected 
2 = somewhat connected 
3 = moderately connected 
4 = strongly connected 
 
Flow of interaction  0 = minimum or no dialogue 
 1 = strained dialogue 
 2 = fairly smooth 
 3= reasonably smooth 
 4 = very smooth 
 
Distraction 0 = not distracted 
1 = occasionally distracted 
2 = distracted 
U = unclear, may be internally distracted 
Repetitive, 
restrictive, sensory 
seeking or avoidant 
movements 
0 = none 
1 = occasionally present 
2 = present 
U = unclear 
What? __________________________________ 
 
Mirroring leading   (most /some) 
following (most /some) 
both leading and following (most /some) 
not mirroring  
unclear 
Movement  moves entire segment 
at times moving at times pauses/stops 
not moving 
 
(P=participant of interest, O= other partner) 
Movement 
comments 
 
 
Interaction 
comments 
 
 
  
206 
 
Interaction Quality rating form: Leading and following segments. 
 
 
Interaction rating scales – structured mirroring segments 
 
Rater:  
Video segment:  
Participant / Other: P =   O =  
 
Affective 
engagement 
0 = no emotional connection 
1 = minimally connected 
2 = somewhat connected 
3 = moderately connected 
4 = strongly connected 
 
 
Distraction 0 = not distracted 
1 = occasionally distracted 
2 = distracted 
U = unclear, may be internally distracted 
Repetitive, 
restrictive, sensory 
seeking or avoidant 
movements 
0 = none 
1 = occasionally present 
2 = present 
U = unclear 
What? __________________________________ 
 
Mirroring leading   (most /some) 
following (most /some) 
both leading and following (most /some) 
not mirroring  
unclear 
Movement  moves entire segment 
at times moving at times pauses/stops 
not moving 
 
(P=participant of interest, O= other partner) 
 
Movement 
comments 
 
 
 
Interaction 
comments 
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Appendix D: Synchrony Scales and Rater Forms 
 
 
 
 
Instructions for movement synchrony and following scales: 
 
Directions for raters: 
 
1. Reread instructions prior to each day’s first rating session. 
 
 
 
Rating scales: 
 
1. Watch the 30 second increment without rating the first time 
2. Watch again as many times as necessary to rate synchrony and following.  
a. Synchrony and following scales – highlight your rating in the document 
i. The same movements may show multiple forms of synchrony  
ii. Recommended to count the seconds or glance at the time in the video for 
the beginning and end of each period of synchrony to judge percent of 
time in synchrony 
iii. For percentage of time ratings: 
0=  does not occur =  0 sec 
1= 1-25% of time = 1-7 sec 
2= 26-50% of time= 8-15 sec 
3= 51-75% of time = 16-23 sec 
4= 76-100% of time = 24-32 sec 
b. For Effort Sharing  
i. highlight who (if either) is using more efforts 
ii. Highlight if Participant, Other, or both rarely use efforts 
iii. Write which effort qualities are shared 
3. Mirroring 
a. Highlight if the participant is leading/following/or some variation 
b. highlight the best option, you can highlight more than one option 
4. Moving 
a. Highlight if the participant is moving entire time/ at times moving/ not moving 
5. Mirroring tone 
a. Highlight if the participant appears to be mirroring the shape only, both the shape 
and feeling tone of the movement, only sometime mirroring the feeling tone or 
not mirroring 
 
 
Written description 
 
1. Watch the 30 Second increment again  
a. Describe the movement of either or both partners using the designation: 
i. P= participant of interest 
ii. O= other partner 
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For the “open” segments: 
 
1. Descriptions can, but need not, include all categories suggested in the table.  Please 
describe the most relevant features of the movement and interaction for the 30 second 
video segment. This includes when a category is noticeably present or noticeably absent, 
or different than in previously viewed segments of the same participant. Less relevant 
sections may be left blank. 
2. Describe the movement features: 
a. Use LMA/KMP terms for the following categories 
i. Body overall: (body attitude) 
ii. Body: self-synchrony, torso-limb integration, coordination of body parts  
iii. Use of Planes and Kinesphere 
iv. Use of Efforts and Pre-Efforts (any use of weight?) 
v. Use of Shape-Flow 
vi. Interactional synchrony between partners 
vii. Other movement observations using KMP or LMA terms  
3. Describe the interaction in the following categories: 
a. Interaction overall 
b. Interaction and engagement by Participant P 
c. Interaction and engagement by Other partner O 
4. Describe any use of repetitive, restrictive, sensory seeking or avoidant movements 
5. Describe anything else in the movement using lay language or metaphorical observations 
a. Anything else that you observed that is best described as a metaphor or using lay 
language 
b. Anything that struck you in some way 
 
 
For the “structured” segments: 
 
1. Describe the most noticeable features of the movement and interaction.  
2. Include descriptions of movement features listed in the categories in the more extensive 
open-ended table when relevant. 
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Definitions for movement synchrony, echoing, and following as used in scales: 
 
 
Movement synchrony: is defined as those times when two people engage in similar movements 
that “begin and end simultaneously, and … move at the same rate” (Fraenkel, 1983, p. 38).  
 
Echoed movements: are similar movements by two people with the second person’s movement 
starting at a slight delay from the first (Fraenkel, 1983).  The second movement will occur within 
five seconds of the first. 
 ----------------------------------------------------------------------------------------------- 
 
Rhythmic synchrony: “Simultaneous movement of like or unlike body parts which operate at 
identical rates” (Fraenkel, 1983, p. 38).  This will include making a change of direction at the 
identical time, as well as longer sequences of movement that occur at identical rates. 
 
Following: Continuous spatial echoing.  This may involve exact, approximate, or counter spatial 
echoing.  The leader of the movement clearly moves first with the other individual moving the 
entire sequence of movements without a break, but with an observable delay.  This will be rated 
according to time spent in following as with the synchrony scales. 
 ------------------------------------------------------------------------------------------------- 
 
Exact spatial synchrony or following: “movements of like body parts, in the same direction, 
with the same point(s) of change, and of equal duration (Adler, 1968). Movements begin and end 
at equivalent locations” (Fraenkel, 1983, p. 38).  These may occur simultaneously or within five 
seconds. 
 
Approximate spatial synchrony or following: “movements of like body parts in the same 
direction ... These movements must be similar, but not identical (e.g., S1's and S2's hands travel 
in a downward motion from their foreheads; S1 rests hand on knee; S2 rests hand on arm of 
chair)” (Fraenkel, 1983, p. 38).  For this study, this may include movement with similar but not 
identical points of change (e.g. partner stretches arm fully above head, participant reaches up 
without fully extending arm) and similar duration.  This will include when it appears as if the 
participant is attempting to imitate but is unsuccessful in creating the identical shape in space.  
These may occur simultaneously or within five seconds. 
 
Effort synchrony or following: “when the same [effort] quality ... is used anywhere in the body” 
(Woodring, 1987, p. 22).  This study will use the KMP definitions of the effort terms: direct, 
indirect, acceleration, deceleration, strong, and light.  These may occur simultaneously or within 
five seconds. 
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Synchrony rating form: Open-ended and purposive segments. 
Highlight ratings and type text 
Synchrony rating scales – open ended segments 
Rater:  
Video segment:  
Participant / Other:  
 
rhythmic synchrony 0= 0% of time, does not occur 
1=1-25% of time 
2=26-50% of time 
3=51-75% of the time  
4=76-100% of the time 
following or echoing 0= 0% of time, does not occur 
1=1-25% of time 
2=26-50% of time 
3=51-75% of the time  
4=76-100% of the time 
 
exact spatial 
synchrony/following 
0= 0% of time, does not occur 
1=1-25% of time 
2=26-50% of time 
3=51-75% of the time  
4=76-100% of the time 
approximate spatial 
synchrony/following 
0= 0% of time, does not occur 
1=1-25% of time 
2=26-50% of time 
3=51-75% of the time  
4=76-100% of the time 
 
Effort  
synchrony/following 
0= 0% of time, does not occur 
1=1-25% of time 
2=26-50% of time 
3=51-75% of the time  
4=76-100% of the time 
Effort sharing 
synchrony/following 
Participant and other share all efforts 
Participant more efforts  
Other more efforts  
Both at times more efforts 
** also note if:  Effort use rare in participant / Effort use rare in other partner 
Efforts shared in 
synchrony/following 
 
 
mirroring 
(highlight best 
description, can be 
more than one) 
leading    (most /some) 
following     (most /some) 
both leading and following   (most /some) 
not mirroring  
unclear 
movement  moves entire segment 
at times moving at times pauses/stops 
not moving 
mirroring feeling  
(out of times when 
mirroring) 
mirroring shape not feeling tone of movement 
mirroring both shape and feeling tone of movement 
sometimes mirroring feeling tone 
not mirroring 
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Movement Descriptions Form: open-ended and purposive segments. 
 
 
Type text referring to P=participant of interest, O= other partner. 
 
Body overall: 
(body attitude) 
 
 
Body: self-synchrony, 
torso-limb integration, 
coordination of body parts 
 
 
Use of Planes and 
Kinesphere 
 
 
Use of Efforts and Pre-
Efforts (any use of 
weight?) 
 
 
Use of Shape-Flow 
 
 
Interactional synchrony 
between partners 
 
 
Other movement 
observations using KMP 
or LMA terms 
 
 
 
 
Interaction overall 
 
 
Interaction and 
engagement by 
Participant P 
 
 
Interaction and 
engagement by Other 
partner O 
 
 
 
Repetitive, restrictive, 
sensory seeking or 
avoidant movements 
 
 
Lay language or 
metaphorical observations 
 
 
 
Rater:  
Video segment:  
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Synchrony rating form: Leading and following segments. 
 
 
Synchrony rating scales – structured mirroring segments 
Rater:  
Video segment:  
Participant / Other: P= ... O= ... 
 
rhythmic synchrony 0= 0% of time, does not occur                   3=51-75% of the time  
1=1-25% of time                                        4=76-100% of the time 
2=26-50% of time 
following or echoing 0= 0% of time, does not occur                   3=51-75% of the time  
1=1-25% of time                                        4=76-100% of the time 
2=26-50% of time 
 
exact spatial 
synchrony/following 
0= 0% of time, does not occur                   3=51-75% of the time  
1=1-25% of time                                        4=76-100% of the time 
2=26-50% of time 
approximate spatial 
synchrony/following 
0= 0% of time, does not occur                   3=51-75% of the time  
1=1-25% of time                                        4=76-100% of the time 
2=26-50% of time 
 
Effort  
synchrony/following 
0= 0% of time, does not occur 
1=1-25% of time 
2=26-50% of time 
3=51-75% of the time  
4=76-100% of the time 
Effort sharing 
synchrony/following 
Participant and other share all efforts 
Participant more efforts  
Other more efforts  
Both at times more efforts 
** also note if:  Effort use rare in participant / Effort use rare in other partner 
Efforts shared in 
synchrony/following 
 
 
mirroring 
(highlight any that 
apply) 
(may be more than 
one) 
leading    (most /some) 
following    (most /some) 
both leading and following    (most /some) 
not mirroring  
unclear 
movement  moves entire segment 
at times moving at times pauses/stops 
not moving 
mirroring feeling  
(out of times when 
mirroring) 
mirroring shape not feeling tone of movement 
mirroring both shape and feeling tone of movement 
sometimes mirroring feeling tone 
not mirroring 
 
Movement comments 
 
 
Interaction comments 
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Appendix E: Hans Case Results 
 
 
 
 
E.1 Demographics and video 
Hans was a white German male in his 40s.  He had an Autism Spectrum Quotient score 
of 41, putting him in the range of showing more autistic traits.  He was living semi-independently 
with some supports.  Hans attended all 10 weeks of the therapy, with video available for 8 of the 
sessions.  Of these, the first session was missing the open dance due to videographer error.  In the 
recorded sessions, Hans was once partnered with Anna, another participant in this study, once 
with another partner with ASD and once with a male RA.  He was partnered with the same 
female DMT student RA for five sessions.  Hans was the only participant with more than two 
sessions with the same partner.  As each partner influenced the interaction and its success, the fact 
that Hans had five sessions with the same partner provided an opportunity to observe change over 
time without the partner as a confounding variable.   
E.2 Overview of the case  
Overall Hans was willing to participate in the mirroring task and generally not very 
emotionally engaged, but could be gotten to smile and engage for short periods of time by a 
skilled partner. He responded differently in the different roles: he was more attentive to his 
partner when following, regularly looked around distracted while leading, and at times turned 
away and disengaged from his partner in the open dance segments.  As seen in the purposive 
segments, he could, at times, become emotionally engaged and responsive in his movement.   
E.3 Attention, distraction, and sensory seeking behaviors 
Distraction and attention to the other person were major themes in the qualitative 
descriptions of Han’s sessions.  When the raters discussed their judgments of the Interaction 
Quality, they often referenced mutual attention to each other, or substantial amounts of distraction 
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by either Hans or his partner.   Raters regularly reported that distraction was getting in the way of 
interpersonal connection or that distraction was causing there to be a delay in his following.  In 
one segment, some raters reported that both the interaction and his movements became “less 
enjoyable” and “scattered,” when Hans started looking away.  In another segment, Hans had more 
precise and integrated movements in moments when he was fully focused on his usual RA 
partner.  The partner’s attention also seemed to play a role: in the open dance segments, Hans 
seemed to disengage when Anna or the male RA partner looked away or did their own thing.  
While the raters often noted the presence or lack of eye-contact, Hans and his partners had much 
less actual eye-contact than general attention to the partner.   
The graphs show that Hans’s Distraction varied by activity (see Figure E.1).  The raters 
saw Hans as distracted or slightly distracted in a large number of both the leading and open 
ended-dance clips. In the purposive and following clips, however, Hans was rarely rated as 
distracted with at most one of the two raters noting slight or possible distraction in a few clips.  
The Distraction ratings do not appear to vary with change in Synchrony or Interaction Quality.  
Neither rater observed any Repetitive/Sensory Seeking Movements in these clips.   
 
 
 
Figure E.1: Hans’s Distraction and Repetitive/Sensory Seeking Movement scores over time.  
Note. The lines represent the scores assigned by a single rater for comparison on agreement.  
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E.4 Qualitative descriptions by segment type 
The next sections are narratives of his progress over time by segment type.  They also 
describe the development of a movement theme with his repeated partner.  All the narrative 
descriptions and subsequent qualitative findings are based on the raters’ descriptions of the video, 
the researcher’s notes from the review of the full videos during the selection of the purposive 
videos, and occasional additional input from therapists and RAs, including his usual RA partner.   
E.4.1 Repeated partner and movement theme 
Hans was partnered with the same RA for five weeks.  This RA was a DMT student 
training in using movement and attunement to connect with clients.  In their second session 
together, this partner led a simple movement theme and Hans responded with engagement and 
smiles.  She then led variations on this movement theme each week, and these variations on a 
theme formed their most successful interactions each week.  They both seemed to enjoy this 
playful activity which involved Hans trying to kee 
p up with the RA as she led variations on opening and closing her hands at changing 
tempos.  The constantly varying tempos added a deliberate challenge so Hans had to pay close 
attention, although the RA did wait for him to catch up as necessary.  To add even more variety, 
she sometimes opened and closed both hands simultaneously, sometimes extended her arms in 
spoke-like movements while opening her hands, and made these movements in different 
directions.  By the last session, Hans appeared to incorporate some of this into his own leading 
and briefly seemed to challenge his partner as well. 
E.4.2 Following 
When following, Hans tended to be highly attentive to his partners and followed almost 
all their movements, but did not appear to be emotionally engaged.  Although he rarely gave eye-
contact, he faced his partners and looked toward their bodies or faces throughout the clips.  In the 
early sessions, the raters described his manner as serious, concentrated, and unenthusiastic. For 
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the next few sessions, the raters did not describe him as serious, although he remained attentive 
and concentrated on following his partner.  While he did sometimes smile, he was relatively 
unexpressive throughout the intervention.  In the last two weeks, with both RAs, he smiled and 
became more emotionally engaged as their motions sped up and then either stayed contented with 
less of a smile (session 9), or became emotionless yet attentive (session 10), when the partner’s 
movements slowed.  Out of all these clips, Hans was the most emotionally engaged in the last 
week when he and his usual partner were engaged in their usual movement theme.      
E.4.3 Leading 
Hans kept moving and led throughout almost all of the leading clips, but he was less 
attentive to his partner, less responsive, and less emotionally engaged in the partnership.  In many 
clips, he appeared to look at other people in the room for inspiration.  Several times, the raters 
described Hans as leading movements in a wooden or mechanical way that seemed to function to 
fulfill the task but not to engage with his partner.  In the last two weeks, he integrated a few new 
movements and themes into his leading by repeating movements and concepts from his partners’ 
earlier actions.  In week 9, he integrated these novel motions into his leading immediately after 
following his male RA partner in movement patterns that were distinct from all his previous 
partners’ movements.  This integration of new movement ideas did not translate into the success 
of the interaction as he seemed to be concentrated on the movement and did not look at his 
partner’s face nor show expressive engagement.  In the last week, Hans showed more engagement 
with his partner and more variety in his movements.  He appeared to integrate some of the 
“testing” his usual partner had done with him in prior sessions, although he was still less 
emotionally engaged with her than he was in the purposive and following segments of the same 
session.  
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E.4.4 Open dance 
In the open-ended dance segments, Hans tended to move independently and was 
generally less attentive to his partners than he was in other types of segments.  Although Hans 
sometimes displayed facial expressions, these were often not directed at his partner.  In later 
weeks, he sometimes followed his partner during the open-ended dance, making these segments 
look more like the following clips.  In the first two sessions with his usual RA partner, Hans did 
not face his partner and appeared to follow other people across the room.  In later sessions with 
this RA, Hans followed her lead during the open-ended dance segments and was more engaged 
with her, although not as much as in the following or purposive segments.  Hans seemed less able 
to engage without a task directive, although better attention to his partner did support better 
engagement, even in these segments.  Without the structure dictating it, attention to his partner 
initially seemed to be difficult for Hans, but his attention to his partner increased over time when 
he tapped into their prior interactions and drew on the structure of following.  Hans mostly looked 
away and moved on his own again, when he danced with other partners.   
E.4.5 Purposively selected segments 
In the segments purposively selected for interactive behaviors, Hans was highly attentive 
to his partners and showed more Affective Engagement and Flow in the Interactions.   In many of 
these segments, Hans briefly smiled, showed emotions, or seemed relaxed, although this often 
involved mutual engagement, but not back-and-forth interaction.  There was only one session 
during which he showed no affective connection to his partner even in the purposively selected 
segment.  In this clip, Hans was attentive and tried to follow his partner, but seemed confused 
about how to respond when she alternated between sensory seeking movements and constantly 
changing gestures.  The purposive segments were almost all selected from times when Hans was 
following his partner or when Hans and his partner communicated about switching leadership 
(weeks one and nine).  While their verbalizations and gestures made this specific message about 
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switching roles clear, Hans and his partners in these sessions were less successful in interacting 
through the movement activity.  In the sessions when Hans was partnered with his usual RA 
partner, the longest interactions occurred during variations on their repeated movement theme.  
While the movement phrase developed over the sessions, there was no substantial change to the 
interaction within this activity.  Hans and his partner generally smiled or laughed more when the 
movements speed up (sessions 6, 7, 10) or when the partner led increasingly challenging 
movement (session 5).  The raters described trust and responsivity in the segments with this 
partner, starting in the purposive clip from their first session together and developing through the 
movement into more trust and a stronger affective connection by session seven.   
The next sections of this appendix address each of the research questions.  This appendix 
only addresses the hypotheses that were analyzed and skips the hypotheses about scales with 
insufficient inter-rater reliability.  Please refer to the results chapter for details on inter-rater 
reliability and the hypotheses that were not addressed.   
E.5 Research question 1:  
Do levels of Synchrony, Following, or Interaction Quality increase over a 10 week program of 
DMT? 
E.5.1 Graphs of scales by segment type 
The SSD graphs for Hans show no consistent trend in either the Interaction Quality or 
Synchrony over time and segment types (see Figure E.2).  Flow of the Interaction was not rated in 
the leading and following segments.  The first graph shows Hans’ scores for all of the video 
segments divided by segment type over time and the second graph shows just the sessions in 
which Hans was partnered with the same RA.  Other than Synchrony in the following segments, 
the curves are smoother with less session-by-session variation when looking at just the weeks 
with the same partner.  Both graphs show different scores and different patterns between the 
scales for the different segment types.   
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Figure E.2: Hans’ Synchrony and Interaction Quality scores over time. 
Note. One graph depicts all sessions while the other graph depicts just the sessions with the repeated 
partner.  The open dance segment was missing for the first session due to videographer error. 
 
 
 
Across all the sessions, Hans showed the least Affective Engagement when leading 
(Figure E.2).  In the graph with all the partners, the most extreme variation in Synchrony scores 
over time occur in the leading segments.  The graph of the leading clips with just his usual RA 
partner, however, shows almost none of this variation.  This shows that there was more 
Synchrony when the usual partner followed Hans than when other partners followed him.  In 
other types of segments, Interaction Quality and Synchrony also vary less in the graph with only 
the repeated partner.  With this repeated partner, there is a slight upward trend of increased 
Affective Engagement over time in the open dance segments.  The Synchrony scales showed the 
most variation, regardless of the partner, in the segments in which Hans was following his 
partner.     
E.5.2 Hypothesis 1a:  
Synchrony and Interaction Quality will increase over a 10 week program of DMT.   
As noted in the graphs (Figure E.2) and narrative descriptions, it was difficult to assess 
progress over the 10 weeks because of the impact the different partners.  However, as Hans was 
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partnered with the same partner for five sessions, progress was also analyzed within this subset of 
the sessions.  There was less session-by-session variation on almost all the scales in the graphs 
with the only the same RA partner.  The graphs also showed differences between Synchrony and 
Interaction Quality in the different segment types.  Given these differences, this hypothesis was 
tested by running correlations between the session number and each scale by segment type for the 
five sessions with the consistent partner only (see Table E.1).  In the five sessions with this RA 
partner, there was a statistically significant increase in Affective Engagement over time in the 
open dance segments only.  There was also a high, but non-significant, increase in Flow of the 
Interaction over time in the open-ended dance segments.  These correlations did not exist when 
the sessions with the other partners were included.  There were also no correlations with the 
session number for Synchrony or for Interaction Quality in other segment types.  This 
improvement over time specifically in the open-end dance segments is important as this is the 
least structured of the activities and is therefore expected to be the most difficult of the activities 
for individuals with ASD.  As the purposive segments were intentionally selected from the entire 
video as moments of interaction, these had higher scores even in earlier segments, leaving less 
room for improvement.   
 
 
Table E.1: Hans change in Synchrony and Interaction Quality with repeated partner. 
 all segment 
types 
combined 
by segment type † 
following leading open dance purposive 
Rhythmic Synch. .261 ††† .564 -.289 -.051 .632 
Exact Spatial .022 ††† -.103 -.289 .354 .527 
Affective Engage. .362 ††† .600 .224 .900* .205 
Flow of Interact. .439 ††   .821 .447 
Note. Flow of the Interaction was not scored in the following and leading segments.  All scales were 
correlated to session number using spearman’s rho. 
* p<.05, † n=5 for all correlations by segment type, †† n=10, ††† n=20 
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E.5.3 Relevant qualitative findings 
 The few descriptions of synchrony and following in the qualitative data were insufficient 
to describe change over time.  The descriptions related to interaction quality seemed to vary more 
substantially by the type of segment than session number, as Hans was more successful with 
certain tasks than others.  As noted in the descriptions, Hans seemed to show improved 
interaction quality in leading in the last session, in following in the 9th and 10th sessions, and in 
the open dance segments with the usual partner in the later weeks.  
E.6 Research question 2:  
Does the level of Synchrony or Following in movement correlate with Interaction Quality?   
E.6.1 Hypothesis 2a:  
The overall use of Synchrony will correlate with Affective Engagement and Flow of the 
Interaction. 
This hypothesis was partially supported with a positive correlation between Synchrony 
and both Flow of the Interaction and Affective Engagement dependent on the segment type.  
There was a very strong positive correlation between Affective Engagement and Flow of the 
Interaction across all segment types (see Table E.2).  There was also a moderate to strong positive 
correlation between Rhythmic and Exact Spatial Synchrony for all segment types, and between 
Synchrony and Flow of the Interaction for the segments in which Flow of the Interaction was 
scored.  There was a significant correlation between Rhythmic Synchrony and Affective 
Engagement in the purposive segments and when the open dance and purposive segments were 
combined, but not in the following or leading segments.  Given the low inter-rater agreement on 
following and the other Synchrony scales, this correlation was only assessed for Rhythmic and 
Exact Spatial Synchrony, so impact of specific types of movement Synchrony or following at a 
delay could not be assessed. 
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Table E.2: Correlations between Synchrony and Interaction Quality for Hans. 
Segment type 
Rhythmic Synch 
to Exact Spatial 
Rhythmic Synch 
to Affective 
Rhythmic Synch 
to Flow 
Affective to Flow 
all 
.745** 
n= 31 
.261 
n= 31 
.698** 
n= 15 
.953** 
n= 15 
leading + 
following 
.800** 
n= 16 
.039 
n= 16 
  
open + purposive 
.682** 
n= 15 
.551* 
n= 15 
.698** 
n= 15 
.953** 
n= 15 
following 
.675 
n= 8 
.417 
n= 8 
  
leading 
.917** 
n= 8 
-.060 
n= 8 
  
open 
.905** 
n= 7 
.467 
n= 7 
.836* 
n= 7 
.785* 
n= 7 
purposive 
.864** 
n= 8 
.800* 
n= 8 
.900** 
n= 8 
.943** 
n= 8 
Note. Correlations were calculated for each of the segment types separately and together using spearman’s 
rho.  Flow of the Interaction was not scored in the following and leading segments.   
* p<.05, ** p<.01 
 
 
 
E.6.2 Relevant qualitative findings 
Most of the qualitative descriptions do not go into sufficient detail on synchrony to 
explore trends in the relationship between Synchrony and Interaction Quality.  The descriptions 
of how Hans and his partners led and followed each other’s movement generally did not specify if 
there was a time delay, focusing instead on the accuracy of mirroring the shape, the focus of the 
participant, or the amount of mirroring.  One rater described the effect of attention on synchrony 
in one segment when Hans was “in synchrony with partner most of the time only when he looks 
outside and loses concentration then he also misses connection.”   The raters did note and 
comment on increased synchrony between the partners in some descriptions of purposive clips, 
but these were isolated instances and did not show a change over time.  In just one session, a rater 
linked movement synchrony to affective engagement, stating that the: “partners seem to be in 
synchrony also at an emotional level, interaction seems to have the [peak] level at the same time, 
crescendo in excitement.”     
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The researcher used the qualitative descriptions of the video clips to create an additional 
movement and mirroring focused description for each level of the Flow of the Interaction scale.  
These descriptions were reviewed by the peer reviewer and determined to be roughly equivalent 
in interactional skill as the original definitions.  This allowed the researcher to code Flow of the 
Interaction in the descriptions of the leading and following segments.  The resulting codes 
suggested that as with the quantitative ratings, the raters usually described behaviors so that they 
were coded as showing more Affective Engagement when there was also more Flow of the 
Interaction.  The only real exceptions were in the leading and following clips in the first week 
when there was distinctly more Flow of the Interaction than Affective Engagement.  That week, 
Hans was partnered with another participant with ASD who had very similar movement styles as 
him.  They both concentrated on the other person when they were following, and neither showed 
facial expressions or affective engagement other than a very brief smile.  These findings were in 
line with the correlations found between the scales, without enough richness to provide much 
further insight into these constructs.     
E.7 Research question 3:  
What other movement features are evident in the interaction in partnered movement activities?  
E.7.1 Personal movement patterns, skills, and challenges 
In the first weeks, Hans led somewhat restricted movements and often looked around the 
room while leading.  By the last two weeks, he led a greater variety of movements.  Hans 
generally stood in one place, held his torso and neck fairly stiff, and led slow arm movements.  
These arm movements included making circles with his arms and other slow gestures: “The legs 
are together, and the arm motions are very slow and yoga-like, with arms reaching slowly up, 
meeting above the head in a prayer, and being brought down to the chest, turned out. [Hans] then 
puts his arms to his sides, pauses for a few seconds, and steps back with the right foot. The 
movements are slow and graceful.”  In a few segments, he moved a little more with his legs as 
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well as his arms, but this did not always involve much more intensity in his movements: “The 
movement started out more enthusiastic, with wide swinging of arms from side to side while 
stepping from side to side, but [Hans] then becomes distracted and the movement reduces to 
simple stepping from foot to foot with very minimal arm movement. At the end of the clip he 
begins to turn around, but his motions are still much more lethargic.”  After several weeks of 
leading these simple movements, Hans appeared to slowly integrate a few more movements into 
his own dancing.  In the ninth session, the male RA led first, using a different movement style.  
The researcher noted that Hans appeared to integrate some movements of that style when he led 
the next song.  One rater described that in this clip Hans “increasingly moves more of his body 
than just the arms, he also starts involving the whole body for example by bending down” and led 
new movements that included touching his knees and hips.  In week 10, the researcher observed 
that he seemed to test his partner’s following just prior to the selected clip.  In this last session, 
some of the raters thought his movements appeared to be somewhat complicated, a bit more 
complex, or using more of his body. 
The raters described that Hans held a good deal of tension in his body and had a number 
of challenges with movement.  Most of the time he held his torso stiff and he only rarely relaxed 
through his torso, twisted, or otherwise had a bit more movement through his torso.  His arms 
tended to move separately from his torso.  A couple times he did not even let his arms swing 
freely, holding tension in them as well.  The raters disagreed on if he sometimes also held tension 
in other body parts. In one clip, a rater described that Hans “has very little movement in torso, 
spine, neck area and pelvic floor are not moving and show stiffness, specially this time is clear 
the non-flexibility in the hip joint, no flexion of the hip.”  One rater described his challenges with 
coordinating his body movement in relation to the lack of mobility in his torso: “The torso-limb is 
not integrated in the movement. The movement of the arms and legs are not connected and not 
really coordinated, because the body is too stiff through the high “Spannung” [tension].”  In week 
9, he demonstrated a connected flow of movement throughout his body: for a “short moment 
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(arms up) you can see a connection through the whole body from the arms, over the torso, to the 
legs.” 
Hans had difficulties with moving both his arms and legs at the same time.  In one clip, a 
rater described that he “doesn’t show a good coordination of lower part of the body with upper 
part while shifting weight from side to side.”  In some sessions, his arm and leg movements were 
more coordinated, but this could change within the 30-second clip.  In week seven, a rater noted 
that “torso-limb-integration is starting now. He is able to coordinate the movement of the arms 
and the legs. Sometimes the arms are swinging a little bit stiff and then he loses the 
coordination.”  Hans’s coordination did seem to improve slightly over the intervention as he had 
better coordination between his arms and legs in the final session than at any other time, with 
improved coordination between body parts noted in 3 of the 4 clips that week.   
Despite his difficulty performing some movements, Hans attempted to follow almost 
everything that his partners led.  Hans appeared to have difficulty following movements that 
were: (a) fast, (b) continuous, as he tended to go abruptly between movements, or (c) involved 
moving the arms and legs together, as he seemed to need more time to figure out how to follow 
these.  For instance, when his partner was leading full body movements, a rater noted that it 
“seems that the process of recognizing which part of the body is moving in [his partner] in order 
to transfer movement into his own body is demanding and slow.”  Several raters observed that the 
repeated DMT student partner, seemed to sometimes try to expand his movement repertoire by 
seeing how Hans would react to different movements.  By the last two sessions, Hans seemed 
more confident in following a variety of movements and showed more enjoyment in following 
movements that were moderately challenging.     
E.7.2 Matching and mismatching the partner’s movement qualities 
While both the Synchrony and Interaction Quality raters sometimes described times when 
Hans and his partners matched or mismatched their movement qualities, the two sets of raters 
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used different language to describe this.  The DMT students in particular listed occurrences of 
matching and mismatching of effort or other KMP/LMA terms without enough context or 
description of the event or duration of this match or mismatch in movement qualities to 
understand how this might have influenced the interaction.  For example, one rater noted that 
Hans briefly matched some, but not all, of his partner’s effort qualities and was unable to match 
the lightness in her movements as he had too much tension in his body.  In sessions with his usual 
RA partner, the raters listed that they sometimes shared: direct or indirect movements, moments 
of acceleration and/or deceleration and sometimes moments of lightness.  They did not describe 
Hans as using strength.  In one session, the raters described that Hans did not stretch as far into 
the large kinesphere as his partner and that he was less grounded when he shifted his weight.  A 
couple raters stated that Hans and his first partner’s movement preferences were very similar, 
with each leading similar slow arm movements using bound neutral flow and that were not 
integrated with the rest of the body.  In the last purposive segment, three raters noted qualitative 
differences in Hans’ movements compared to his partner including: smaller steps with less bent 
knees, less intensity in the movements, and delayed movements.  One rater attributed the delay to 
Hans’s lower muscle tone that did not allow him to move as quickly.   
The matching and mismatching of movement qualities between partners did vary by 
segment type.  In the open dance and following clips, the raters sometimes observed Hans as “less 
graceful,” “less enthusiastic,” not as “exuberant” or “joyful.”  There were fewer descriptions of 
mismatching movement qualities in the leading segments, perhaps because his usual partner was 
a skilled mover and could match his movement qualities, although she did often seem to do a 
version of his movements that used more full efforts and was more fully integrated throughout 
her body.  In the purposive segments, there were also more descriptions of matching movement 
qualities than mismatching movement qualities.     
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E.7.3 Attunement and adapting movement to the partner 
Many of Hans’s more successful interactions featured the usual RA partner adapting her 
leading for Hans’s abilities or movements.  In session 3, the observers noted that the RA’s 
movements were simpler and more varied than the other segments.  As this was their first time 
together as partners, it seems likely this partner was trying to figure out what worked for Hans by 
offering a variety of movements without making them too challenging.  By session 5, she had 
discovered a framework for a playful interaction that “seemed enjoyable but not easy” for Hans: 
he could do the motions, but it was difficult for him to keep up with her speed, and they both 
laughed when she tricked him by varying the speed.  After she found this successful movement 
phrase, she intentionally brought the theme back with variations that were within his skill level 
and contained the same elements of play.  As one rater described it, “When [this partner] begins 
to play with the motions (hands opening and closing), [Hans] smiles broadly. As she makes it 
more complicated he laughs so that his body shakes. [Hans] seems to be enjoying himself and 
enjoying the challenge.”  Another rater explained the effect of this partner’s selection of 
movements: “It seems [the usual partner] wants to encourage [Hans] to join into the interaction 
by making slow, simple movements, that contain playful elements. [Hans] seems to have more 
and more trust into this [partner], he this time not just keeps eye-contact throughout the segment, 
but even laughs with her.”  While her slower movements did sometimes seem easier for him to 
follow, he also at times seemed to lose interest and look away when she slowed down after they 
shared in a playful movement sequence.  This shows that the same movement did not have the 
same consequence or meaning for the interaction in all situations.   
Hans’ most successful interactions with this RA were in the following and purposive 
clips, suggesting that Hans could show more affective engagement when he was guided by 
someone who could both lead and be responsive to his signals at the same time.  In the open 
dance segments, where the instructions were to move on their own, the repeated RA partner was 
seen to do even more work in adapting to Hans, although she was not always successful in 
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capturing his attention and creating engagement.   His other partners did not adapt their own 
movements to Hans as much and they moved separately during the open dance.    
E.7.4 Capturing and maintaining a partner’s attention through the movement 
As Hans was more often distracted than most of his partners, his usual partner was the 
one who generally had to (re)capture his attention.  This partner appeared to use a few strategies 
to try to capture Hans’s attention or encourage him through her movements or other actions.  
Rather than just describing her action and his response, the raters frequently chose to describe her 
actions as intentional choices made in order to cause a desired response in him.  Her strategies for 
capturing his attention appeared to include: (a) smiling at him, (b) trying to get him to attend by 
looking at him, (c) using slow, clear, and repetitive movements that were easy for him to join, and 
(d) incorporating playful elements into her movements.   
In session 8, Hans needed to regain the attention of his partner, Anna, who got distracted 
doing restrictive or sensory seeking movements.  It was obvious that Hans saw that Anna 
frequently stopped attending to him.  When he was leading, he seemed aware that he needed her 
attention so she could follow.  In the second half of the leading clip, Hans continued to lead slow 
and clear movements after Anna became distracted.  These continuous movements were seen by 
one rater as a means to allow Anna to return to following him and by another rater as a sign of 
Hans ignoring and being indifferent to her, while the other two raters saw him simply as confused 
as to what to do when she stopped to do her restrictive or sensory seeking movements.  These 
different interpretations show that it is not just simply that slow clear movements are interpreted 
as a means to bring the partner back to mirroring, but the clarity and simplicity may be 
understood as making it easier for a partner to mirror, depending on the context.   
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E.8 Other emergent qualitative findings  
E.8.1 Engagement in the task vs. the social situation 
Overall, Hans was cooperative and attentive enough to complete the assigned roles 
accurately, but did so with minimal outward expression and little emotional engagement except 
when his partner led their playful movement phrase.  In the first session, one rater described his 
following as: “he does not seem terribly enthusiastic, but is paying attention to the direction of the 
motions and does a good job of imitating them.”   In the less directive open dance segments, Hans 
seemed cooperative but somewhat lost, not very creative or enthusiastic in the movement, and 
even more disengaged from his partner.  When his usual partner led their playful movement 
theme, Hans laughed and was responsive, but he did not add anything to develop it further 
himself.  In segments without this theme, he did not initiate any interaction or responsive 
movements with his partners or use facial expressions to demonstrate engagement.  Hans 
sometimes appeared more enthusiastic in the purposive segments, but he still did not do much 
himself to develop the interactions.  While he did seem to become more engaged over time, these 
interactions were still all driven by his partners.  In the first session, a rater reported that: “they 
are somehow connected and interact, but do not develop something together.”  In later sessions 
with his usual partner, a rater observed that: “one can see that [Hans] is having a good time.”   
E.8.2 You provide the ice-breakers again: initiation, development, and repair  
One of the raters described the repeated theme between Hans and his usual partner as an 
icebreaker, with atypical results.  Icebreakers use a simple and nonthreatening structure to 
discover commonalities between (relative) strangers, to spark interactions, and create safety in the 
group or setting.  This repeated movement theme mimicked an icebreaker in its relatively simple, 
lighthearted, and non-threatening structure.  The high degree of structure in an icebreaker allows 
members of a new group to participate without investing too much of themselves before they are 
familiar with the others.  The playful elements of icebreakers aim to lighten the atmosphere and 
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break the silence of strangers with laughter.  Hans was able to use his strength in understanding 
and engaging in well-structured tasks, and find enjoyment and laugh at the play within that 
structure.  The repeated partner seemed to be both aware that this movement theme was 
successful and that he needed her to do the initiation, as a group leader would do with an actual 
icebreaker.   
While being nonthreatening, icebreakers can uncover common ground between people, 
and lead to individuals continuing in chit-chat or engage in conversations sparked by the 
icebreaker.  This breaking the silence and launching into further interactions did not happen with 
this movement theme, instead Hans disengaged or needed to recuperate when this structured 
theme came to a close.  In one segment, a rater described it this way: “As in previous segments 
this couple, probably initiated by [the partner], uses their classic movement as an icebreaker. But 
this time, after the ice should be broken, [Hans] looks aside, seems distracted. [His partner] tries 
to gently draw him back into the conversation, [which] she manages in the end, when he starts 
mirroring her again.”  Another rater described this period of distraction as Hans’s need to recover 
from the climax of their engagement, interpreting this as a need to recuperate after engaging in 
their playful interaction, rather than using the energy of a familiar activity as a springboard from 
which to develop the interaction in further directions.  Given that the interaction did not develop, 
the partner regularly initiated engagement by reintroducing this theme a few times per session, 
and not just in the beginning as would be expected with a true icebreaker.   
Hans also showed a lack of initiation and development with other partners or movement 
themes.  Even after a period of engagement, any reason to break a connected interaction led to an 
end to the interaction rather than Hans finding a new way to adapt the engagement.  Anna and the 
male RA sometimes looked away or did their own thing while Hans was looking at them during 
the open-ended dance.  Rather than waiting for the partner to look back or initiating an 
engagement, Hans responded by becoming disengaged and unavailable to reconnect when the 
partner returned and tried to re-engage him.  By the last two weeks, Hans did start to initiate a 
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little more variety and possibly even test his partner’s following, but these initiations were 
limited.   
E.9 Research question 4a:  
Do the quantitative ratings and qualitative findings show similar patterns over the 10 weeks of 
DMT?   
E.9.1 Different partners, different levels of success 
The different partners played a major role in the interactions and movement in the 
partnered dances with Hans.  There are not enough repeated sessions with partners other than the 
one RA partner for quantitative ratings to confirm the role of the partner by returning to standard 
levels for repeat sessions with each specific partner.  There are, however, smoother curves with 
less session-by-session variation when the weeks with same partner are pulled out of the graphs 
of the full ten weeks.  The qualitative data shows the influence of specific partners through 
descriptions of the unique style of interactions or challenges to interaction between Hans and each 
of his partners.  Elements of the movement, attention or style frequently reoccurred across several 
of the segments with each unique partner, with raters at times explicitly describing an aspect of 
the interaction or movement “as with other clips with this partner.”   The difference between 
weeks with different partners was the least pronounced in Hans’s interactive behavior in the 
leading segments, during which he was focused on leading and often looked around the room for 
inspiration.  There was, however, a stark difference in the Synchrony in those same leading 
segments.  The leading segments with the repeated partner all had high Synchrony scores while 
those with the other partners all had low Synchrony scores.  The Synchrony in the structured 
segments was created largely by the one following, and the usual partner, with specialized DMT 
training, followed closely in Synchrony while the other partners often followed less completely or 
with a time lag.  The quantitative data show that Interaction Quality improved across the open 
dance segments with the repeated partner.  The qualitative descriptions across segments suggest 
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this may be connected with the development of a relationship and a shared movement theme, 
which did not exist with the other partners.   
E.9.2 Patterns observed by segment type 
As seen in both the graphs of Synchrony and Interaction Quality and the descriptions, 
Hans’ movement and interaction patterns varied by segment type.  An analysis of the qualitative 
descriptions by activity type highlighted Hans’ focus on the task when he was given a clear 
structure and pointed to increased success in the interaction with his partner when he was led in 
movements structured to promote engagement.  When he needed to pay close attention to follow 
his partner’s movements, this attention in turn seemed to increase assessments of engagement.  
When he led movements, he did not need to attend to his partner as closely, frequently looked 
away for inspiration from others in the room, and was seen as disconnected from his partner and 
rated lower on the Interaction Quality scales.  The purposive segments show that, even early on in 
the therapy, he was at times able to engage in more successful interactions.  The instructions for 
the open dance were to move as he wanted (while staying connected with his partner), but Hans 
often seemed to just move on his own, and often did not attend to his partner during this dance.  
With his usual partner, however, he did over time become more attentive and engaged during the 
open-ended dance, as seen in both the descriptions of increased engagement and smiling, and 
significant increases in his Affective Engagement scores over time. 
E.10 Research question 4b:  
How do the qualitative descriptions explain or challenge the relationships discovered between 
Synchrony and Following in partnered movement and Interaction Quality? 
There were strong correlations between Hans’ scores on Affective Engagement and Flow 
of the Interaction and between Synchrony and the Flow of the Interaction.  The qualitative 
descriptions did not provide enough detail to give further insight into the relationship between the 
two Interaction Quality scales.  The relationship between Synchrony and Flow of the Interaction 
233 
 
seemed to be influenced by the type of activity.  When leading his partner, Hans did not need to 
attend to his partner, was less engaged with his partner, and the graphs show that Synchrony was 
less related to Affective Engagement in the leading segments.  He was doing his part and leading, 
and the Synchrony appeared to depend on the partner’s skill, regardless of Hans’s emotional 
engagement in the partnership.  Both the qualitative and quantitative data point to a relationship 
between Synchrony and Interaction Quality in some segment types, but the qualitative data do not 
give enough detail to explained or even fully describe this relationship.  
 
The descriptions of the videos of Hans were coded using one set of codes that were 
applied to specific phrases in the text and a second set of codes that were applied to the overall 
segment, giving each segment one code based on the observations of all the raters.  These holistic 
codes were entered into a table showing the occurrences of each code over time (see Table E.3).  
This table was examined for patterns in Hans’s interactions and compared to the graphs of the 
quantitative scales with the caveats explained in the results chapter.  The findings were integrated 
into the sections on these topics. The codes for Affective Engagement and Flow of the Interaction 
for the most part followed a similar pattern as the quantitative scores in the graphs, and did not 
add further depth to the quantitative results.  These and the other segment level codes were used 
to provide context during the qualitative analysis and are displayed in this table for the reader to 
see, without further interpretation.  
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Table E.3: Holistic codes for full descriptions of the video segments of Hans. 
 Hans 
Foll
ow 
1 3 5 6 7 8 9 1
0   
Lea
ding 
1 3 5 6 7 8 9 1
0  
attention/distraction                   
 
  *             
partner lack of attention to Hans                                     
partner distraction             *                       
partner mixed attention/distraction                               *     
partner attention   *                 *               
Hans lack of attention to other                         *       *   
distraction or lack of attention                             *       
mixed attention/distraction                         * *       * 
attention   * * * * * * * *   *               
                                   
partner responsive but not task                                     
partner neither task nor responsive             *                       
partner task only                                     
responsive to partner but not task                                     
neither task nor responsive                             *       
participant task only     * * * *           * * *     * * 
Movement flow or synchrony                                     
limited self-synch. or coordination     *                               
mixed self-synch. or coordination                 *                   
Self-synchrony                                     
lack of partner synchrony                                     
mixed synch. and lack of synch.     *                           *   
partnered movement synchrony                     *   *           
lack responsiveness in movement                             * *     
mixed movement responsiveness                  *                   
Responsive in the movement                                     
Affective engagement                                     
Strongly connected                                     
Moderately connected                 *                   
Somewhat connected           *   *                   * 
minimally connected   * * * *   *       * *       * *   
no emotional connection                         * * *       
Flow of the interaction                                     
Very smooth                                     
Reasonably smooth   *       *     *   *               
Fairly smooth     * * *     *                   * 
Strained dialogue             *         *   *   * *   
Minimum or no dialogue                         *   *       
  
1 3 5 6 7 8 9 1
0   
 
1 3 5 6 7 8 9 1
0  
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Table E.3 (continued): Holistic codes for full descriptions of the video segments of Hans. 
 Hans 
ope
n 
1 3 5 6 7 8 9 1
0  
Purp
osive 
1 3 5 6 7 8 9 1
0  
attention/distraction                                     
partner lack of attention to Hans                                     
partner distraction                                     
partner mixed attention/distraction             * *               * *   
partner attention     * * *           * * *           
Hans lack of attention to other     *       * *                     
distraction or lack of attention       * *                           
mixed attention/distraction           *     *               *   
attention                     * * * * * *   * 
task yes, responsive no                                     
partner responsive but not task                                     
partner neither task nor responsive                                     
partner task only                                     
responsive to partner but not task                                     
neither task nor responsive       *   *                         
participant task only     *       * *                     
Movement flow or synchrony                                     
limited self-synch. or coordination       *                   *         
mixed self-synch. or coordination         *     *         *   *     * 
Self-synchrony                                     
lack of partner synchrony       *       *                     
mixed synch. and lack of synch.         * * *         * *   * * * * 
partnered movement synchrony     *               *     *         
lack responsiveness in movement               *                     
mixed movement responsiveness                  *                   
Responsive in the movement                       *     *       
Affective engagement                                     
Strongly connected                         * * *       
Moderately connected                       *           * 
Somewhat connected         *       *   *         * *   
minimally connected           *                         
no emotional connection     * *     * *                     
Flow of the interaction                                     
Very smooth                                     
Reasonably smooth                     * * * * *   * * 
Fairly smooth         *       *             *     
Strained dialogue       *   *                         
Minimum or no dialogue     *       * *                     
  
1 3 5 6 7 8 9 1
0  
 
1 3 5 6 7 8 9 1
0  
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Appendix F: Karl Case Results 
 
 
 
 
F.1 Demographics and Video 
 Karl was a 21 year-old white German male diagnosed with autism.  His Autism Spectrum 
Quotient score was 17.  He was in a program that provided him with job skills training and semi-
independent housing.  Karl attended this group at a location that he also attended for other 
programing, and therefore already knew many of the other participants from the other 
programing.   
Karl attended eight sessions with video available for all eight sessions for a total of 32 
video clips.  Five of the systematically selected clips needed to be moved from the middle of the 
music due to: another person coming into the interaction (n=3), one partner leaving the frame 
(n=1), and researcher error in overlap with purposive sample (n=1).  The purposive clips were 
selected from all of the activities including: leading (n=2), following (n=2), open ended (n=2), 
end of a dance into the transition (n=2).  Karl partnered one or two times with six different 
partners: once with an RA partner, twice with Julia (also in this secondary analysis), and once or 
twice each with four other participant partners.   
F.2 Overview of the case  
Karl’s social engagement and attention varied greatly across the weeks and partners and 
his even commitment to the movement task itself seemed to vary both by week and the segment 
type.  He generally attempted to follow everything his partner did, but did so with varying levels 
of success.  When leading or during the open dance, he was frequently less attentive to his partner 
and sometimes even turned away.  His movements were often uncoordinated and challenging to 
follow with different body parts moving separately and sometimes in different rhythms.  For 
example, he might walk, make a pulsing movement with his pelvis, and gesture with his arms.  
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Karl already knew many of the other participants in his group from other programing at 
this location.   Some of the other participants interacted with each other throughout the sessions 
and appeared to be a group of friends.  Karl was sometimes partnered with one of these 
participants, imitated some of their playfully aggressive behaviors (primarily poking each other), 
and appeared to want to be part of this group, although they did not approach him as frequently as 
he approached them.  While he himself initiated interactions with these individuals, their 
exchanges tended to be very brief and did not develop into anything beyond a simple back-and-
forth on a single movement theme.  His movements seemed more coordinated and he seemed 
more engaged with his partner when he increased his attention to his partner or when he was 
doing direct (and at times playfully aggressive) movements toward his partner. 
F.3 Attention, distraction, and sensory seeking movements 
 Karl had various levels of attention across the clips: sometimes he seemed to be quite 
attentive, at other times distracted, and he frequently seemed to switch between different levels of 
attention within a 30-second clip.  The quantitative ratings show that his Distraction varied across 
all segment types (see Figure F.1), although the raters did not always agree on his Distraction.   
 
 
 
Figure F.1: Karl’s Distraction and Repetitive/Sensory Seeking Movement scores over time.  
Note. The lines represent the scores assigned by a single rater for comparison on agreement.  
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Karl was more often described as distracted or inattentive to his partner than he was rated 
as substantially distracted (a score of two).  The qualitative findings clarify that Karl sometimes 
seemed to watch other people in the room and sometimes seemed distracted by the camera .  Karl 
sometimes faced his partner but did not appear to be fully attentive to the partner.  At other times, 
he turned away from his partner.  In one clip, a rater described that: “[Karl] gets distracted with 
the pictures and things hanging on the wall while dancing with partner, when he finishes, he 
realizes he’s facing his partner and changes his position towards the diagonal.”  Sometimes he 
continued to mirror, but betrayed signs of decreased attention in his movements or face: “[Karl] 
seems even much more distracted than [his partner], which seems to also show in his opened 
mouth. Nevertheless, they don’t stop moving, and [his partner] continues mirroring [Karl].”  In 
several of the open-ended dance clips, Karl seemed to be more attentive to others across the room 
or the camera than he was to his partner.  In these clips, his attention to his own movement also 
seemed to vary, with moments that he appeared more aware of his own actions than others.  This 
may explain some of the raters’ disagreement on the Distraction scores as they may have varied 
in their assessment of Distraction when Karl’s attention was not toward his partner, but he was 
attentive to the movement task.  In some of his most attentive segments, Karl appeared to 
concentrate on following his partner’s movement, with or without emotional engagement: “it is 
apparent that [Karl] is very attentive to [his partner], and [Karl] keeps his eyes on [his partner] the 
entire segment, carefully following even the more slight nuances of her movements.”  At other 
times, he was more attentive and engaged when having a non-mirroring but playful back-and-
forth interaction with his partner.   
Certain movement qualities appeared to support Karl’s attention and engagement, and 
conversely, increased attention seemed to improve the clarity of his movement.  Direct 
movements toward the other person sometimes seemed to inspire Karl’s attention and 
engagement.  For example, “[Karl] seems to be in his own head until he starts the karate motions, 
and as soon as [his partner] begins to mirror him, [Karl’s] face lights up and the connection is 
239 
 
instantly apparent.”  Karl’s movement sometimes seemed to become clearer and more 
coordinated when he looked directly at his partner: “his movement rhythm is more clear, when he 
loses connection also becomes more unclear.”  When Karl was more attentive to his partners, 
they also sometimes seemed to follow him better, such as when “[his partner’s] actions become 
more like [Karl’s] when [Karl] starts to look toward [his partner’s] face.” 
While the raters described a variety of seemingly extraneous or unrelated movements in 
many of the segments, the raters generally did not count these movements in the ratings of 
Repetitive/Sensory Seeking Movements (see Figure, F.1).  For example, Karl sometimes made 
repetitive or tense movements in his face and mouth that were not included in the mirroring.  
These facial movements did not seem to interfere with his leading and following, and some raters 
described them as possible expressions of anxiety.  While Karl’s near continuous 
bouncing/pulsing in his pelvis appeared challenging to follow and possibly distracting to his 
partners and the observers, this seemed to be part of his dance and did not appear to distract him 
or serve another function.   
F.4 Qualitative descriptions by segment type 
The next sections are narratives of Karl’s progress over time by segment type based on 
the descriptions given by the raters and researcher notes on the videos. 
F.4.1 Following 
 Karl’s attention, engagement, and matching of movement varied when he was following.  
The different partners, their level of attention, his prior relationship with them, and the partner’s 
use of more concreate actions or talking, may all have played a role in Karl’s engagement.  Karl 
appeared more engaged in a couple segments when his partner engaged him through talking: 
either teasing or giving suggestions on how to improve his mirroring.  Karl often appeared to be 
highly concentrated on following his partner’s movements without emotionally engaging with his 
partner.  Some of these partners watched him follow them while others did not seem to pay much 
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attention to Karl as he followed their movements.  Karl often did a clear approximation of his 
partner’s movements without fully matching the size, body integration, muscle tone, or quality of 
his partner’s movements.  At times, his movement looked “absent” or less engaged than his 
partner’s, although it was clear he was following.  On some occasions, when Karl seemed 
particularly attentive to his partner, a couple raters noted that his movement itself appeared to be 
clearer with more muscle tension and fewer extraneous movements.   
F.4.2 Leading 
  Karl tended to lead a few specific movements such as stepping from side to side or 
making “directing” like arm gestures without much enthusiasm.  He often accompanied these 
simple movements with a pulsing/ bouncing motion in his hips using a different rhythm, making 
his movements difficult to follow.  When leading, Karl sometimes looked at his partner and 
sometimes seemed to get distracted and looked or turned away for part of the video clip.  Some of 
his partners were attentive and attempted to follow his movements, while others were themselves 
distracted.  Karl did not seem to be entirely sure how to respond to his partner’s distraction: he 
either looked away, laughed at his partner’s actions, or simply continued dancing.  While both 
Karl and his partners generally appeared fairly disengaged and unexpressive when Karl led, in 
two sessions he and his partner both became more engaged when he changed his movements to 
be more active and direct.   
F.4.3 Open dance 
 Karl engaged differently with his different partners in the open-ended dance.  For about 
half the open dance segments, he danced independently with infrequent glances at his partner.  In 
some of these segments, he did not even face his partner and sometimes appeared to dance for the 
camera.  Even when he was not facing his partner, the raters thought that he and his partner 
sometimes seemed aware of each other’s movements, such as when they moved in synchrony or 
used elements of the other’s movement.  In a few other segments, Karl paid intermittent attention 
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to his partner and his movements became more or less clear when he switched between attention 
to his partner and distraction.  In the other half of the segments, Karl was more engaged with his 
partners and occasionally smiled at his partners.  In two of these segments, Karl and his partner 
engaged in playfully aggressive interactions.  Although these interactions were short, they 
appeared to have fun in these interactions.  
F.4.4 Purposively selected segments 
 Karl’s best interactions came from different activities each week, for an almost even 
spread across the activities.  Karl and his partner smiled or laughed during six of the eight 
purposive segments.  In several of the purposive segments, Karl and his partner coordinated their 
movements to maintain the same distance between them with varying levels of engagement.  In 
some sessions, Karl and his partner had eye-contact while in other sessions he attended to his 
partner without eye contact.  In about half the sessions, both Karl and his partner were very 
attentive to each other for most of the time.  In several other sessions, they stopped attending to 
each other when the movement or music changed or ended.  The most successful interactions 
tended to involve one of the partners initiating more energetic or direct movements toward the 
other person, with the partners appearing to playfully “attack” each other.  In one session, Karl’s 
partner tickled him when he lifted his arms.  In a couple sessions, Karl and his partner kicked, or 
did karate-like motions, toward each other.  Karl once started snapping at his partner when his 
partner was distracted.  Karl appeared to enjoy most of these interactions. 
 
The next sections of this appendix address each of the research questions.  This appendix 
only addresses the hypotheses that were analyzed and skips the hypotheses about scales with 
insufficient inter-rater reliability.  Please refer to the results chapter for details on inter-rater 
reliability and the hypotheses that were not addressed.   
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F.5 Research question 1:  
Do levels of Synchrony, Following, or Interaction Quality increase over a 10 week program of 
DMT? 
Hypothesis 1a: Synchrony and Interaction Quality will increase over a 10 week program of DMT.   
 Karl’s scores on both Synchrony and Interaction Quality varied greatly across the 
sessions and segment types (see Figure F.2).  They did not show any obvious trends over time.  
Karl had different partners almost every week with at most two sessions with the same partner.  
These scores can, therefore, not be evaluated without considering the impact of the different 
partners which cannot be separated out given the available data.  The graphs do show that his 
scores in the open-ended dance segments were generally slightly lower than they were in the 
other segment types.  Some of the highest scores and the most variation were found in the 
segments when Karl followed his partner.     
 
 
 
Figure F.2: Karl’s Synchrony and Interaction Quality scores over time 
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F.5.1 Qualitative and mixed methods findings relevant to research question 1: 
 The descriptions of the movement and interactions varied across weeks and segment 
types without a clear indication of change over time.  The descriptions did include some nuances 
about the role of the partner and other differences between the segments that were not directly 
related to this research question.  The Interaction Quality codes assigned to each segment varied 
fairly closely with the quantitative ratings.  This shows correspondence between the two strands 
and confirms the lack of change in Interaction Quality or Synchrony over the 10 weeks of DMT.   
F.6 Research question 2:  
Does the level of Synchrony or Following in movement correlate with Interaction Quality?   
Hypothesis 2a: The overall use of Synchrony will correlate with Affective Engagement and Flow 
of the Interaction. 
 Karl’s scores strongly and significantly correlated within each type of scale (Interaction 
Quality and Synchrony; see Table F.1).   There was a moderate correlation between Karl’s use of  
 
 
Table F.1: Correlations between Synchrony and Interaction Quality for Karl. 
Segment type 
Rhythmic Synch 
to Exact Spatial 
Rhythmic Synch 
to Affective 
Rhythmic Synch 
to Flow 
Affective to Flow 
all 
.907** 
n= 32 
.169 
n= 32 
.518* 
n= 16 
.854** 
n= 16 
leading + 
following 
.968** 
n= 16 
-.005 
n= 16 
  
open + purposive 
.779** 
n= 16 
.343 
n= 16 
.518* 
n= 16 
.854** 
n= 16 
following 
.922** 
n= 8 
.071 
n= 8 
  
leading 
1.000** 
n= 8 
-.156 
n= 8 
  
open 
.733* 
n= 8 
.444 
n= 8 
.481 
n= 8 
.951** 
n= 8 
purposive 
.727* 
n= 8 
-.106 
n= 8 
.154 
n= 8 
.722* 
n= 8 
Note. Correlations were calculated for each of the segment types separately and together using spearman’s 
rho.  Flow of the Interaction was not scored in the following and leading segments.   
* p<.05, ** p<.01 
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Rhythmic Synchrony and the Flow of the Interaction.  Rhythmic Synchrony and Affective 
Engagement were not significantly correlated for any segment type.   
F.6.1 Qualitative and mixed methods findings relevant to research question 2: 
 There were a few descriptions that related to research question two, but not enough to 
demonstrate consistent trends for analysis.  In two segments, Karl had a large delay in changing 
his movements to follow his partner.  In both of these segments, Karl seemed to be somewhat 
inattentive, and most likely did not realize that his partner had changed his or her movements.  
This suggests that in these segments the Interaction Quality and lack of Synchrony may both have 
been driven by his limited attention.  There were also a few segments in which the raters 
described synchrony without any attention or engagement with the partner.  This synchrony may 
have been due to the music guiding the rhythms they both used or the partner attending to him 
and creating the Synchrony.  In one segment, several raters commented on the emotional 
disconnection while another rater emphasized the connection through the coordination of their 
movements: “although there is no emotional or facially expressed interaction, the interaction 
between the partners as they dance can be described as such: ‘partners.’  [They] move in the 
fashion of dance partners (stepping right foot back when [Karl] steps left foot forward, etc.). They 
do not bump into one another, move in sync, and the space between them stays consistent 
throughout the segment.”   
F.7 Research question 3:  
What other movement features are evident in the interaction in partnered movement activities?  
F.7.1 Personal movement patterns, skills, and challenges 
 Karl often led somewhat repetitive dances that combined (a) walking or shifting weight, 
(b) a pulsing or bouncing movement in his pelvis, and (c) some gestural movements of the arms.  
These movements seemed disconnected from each other with no integration of the limb 
movements through the torso and at times different rhythms in the different body parts: Karl 
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“twists his legs and moves his arms but doesn’t coordinate the different parts of his body well.”  
These different rhythms and lack of coordination between body parts and made his movements 
appear somewhat chaotic and difficult to follow even though the movements themselves were 
fairly basic.  Karl’s lack of coordination between body parts at times seemed to be associated 
with his lack of balance or grounding such as when he “sometimes lacks balance while moving 
arms and legs simultaneously.”  When leading or dancing on his own, he frequently moved his 
pelvis in a near constant bouncing or forward-backward motion that was not integrated with the 
rest of his body and tended to lift him onto his toes: “bouncing rhythm most of the time which is 
not connected to movement in his legs, little grounding.”  This bouncing movement and mix of 
rhythms, emphasized his lack of grounding and lack of integration throughout his body.  His 
many arm movements were done by moving his arms in isolation from his stiffly held torso, even 
when the movements were somewhat larger: “while lifting his arms up there is no torso 
connection, torso is blocked.”  Another time, “[Karl] leads [his partner] ... starting with arm up-
and-down motions, and moving to a choir-directing type of motion.”     
Karl generally used low intensity and indulgent movements.  He tended to move 
primarily in the horizontal and sagittal planes and use a small and medium kinesphere, although 
he did also occasionally use the vertical plane and a large kinesphere.  Karl sometimes went into 
neutral flow with a smaller or more distracted version of his usual movement patterns, or he 
temporarily stopped moving altogether.  The raters noted that his movements at times became 
clearer and better coordinated when he used more fighting qualities.  This frequently involved 
direct movements toward his partners.  Some of these movements appeared to be imitations of 
motions that were done by other members of the group, and some may have been novel motions 
using the same quality of playfully “attacking” the other that was started by other members of the 
group.  When doing these motions, he appeared more engaged with his partners and it is not 
entirely clear if his improved coordination in his body was driven by the fighting qualities or if 
both the movement quality and the coordination came with the focused engagement or intention 
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to complete a single specific action.  In week seven, Karl started leading with his usual 
movements, and then switched to briefly lead a clear coordinated direct motion without bouncing: 
“[Karl] leads [his partner] through movements that are typical of him: arms up and down, arms 
from side to side while bouncing his weight on the balls of his feet. [Karl] and [his partner] then 
exchange a karate-like move, with hands flat in front of them, moving them forward one at a 
time.”  Another rater described how he once “shows a better synchrony and coordination between 
body parts when he’s in fighting attitude, [in the] second segment of the video.”   
Karl often seemed to engage in extensive oral motor behaviors that some raters thought 
appeared to be either sensory seeking, repetitive movements, or to relay nervousness:  his “lips, 
tongue and face muscles move,” and “[Karl] shows repetitive movement with the mouth, biting, 
pressing lips.”  At other times his mouth seemed to either be limp or hold excessive tension: “his 
mouth is open almost throughout the whole session,” and another time, “[Karl] mouth and lips 
strongly closed or mouth is open.”  This tension in the facial muscles seemed to contrast to the 
rest of his body movement: “Although he seems to have a low muscle tone, he also has a lot of 
tics in his face, lips, tongue and face muscles move.”  One rater also noted that Karl sometimes 
also seemed to be holding tension in his fingers. 
F.7.2 Matching and mismatching the partner’s movement qualities 
 In many segments, Karl matched the shape, but not the movement qualities or more 
detailed movements of his partners.  He did not always match the size of his partner’s movements 
or extension of his partner’s arms, but, at other times, he seemed capable of physically making 
those motions.  Karl often used more indulging movement qualities than his partners, although he 
did sometimes match a partner’s fighting qualities, or both he and his partner used indulgent 
qualities or neutral flow.  The observers noted that Karl most often shared indirect, direct and 
light effort qualities with his partners.  In some clips, he matched his partners by using strong and 
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accelerating movements for brief moments.  In several clips, Karl, and sometimes his partner, 
went into neutral flow for (a large) part of the clip.   
The raters not trained in movement observation also noticed times when he did not match 
his partner’s movement quality and described this tendency lay terms: “[Karl’s] movements 
mimic those of [his partner], but are not executed with as much enthusiasm. [Karl’s] hands are 
splayed and not really attempting to have the same quality as [his partner’s] movements,” or “the 
movements of [Karl] are quite weak. He repeats most of what [his partner] does, but there is no 
strength and tension to his movements. He nearly seems to be in some kind of trance, absence. 
[His partner] is not enthusiastic, but still his movements have more power to them.”   
F.7.3 Attunement and adapting to the partner 
 Two out of the four raters said that Karl once seemed to adapt to his partner by waiting 
for him: “at some point [Karl] seems to wait for a second, till [his partner] is present enough to 
mirror his movement. This displays care and awareness of the partner.”  Although they did not 
share eye contact or emotional expressions, these two raters both suggested that this moment of 
waiting for a distracted partner showed more awareness and responsiveness than usual: “But what 
was very interesting and saw this happening for the first time [Karl] stopped for 1-2 sec. and tried 
to adjust and be in synchrony with [his partner]. ... Although there isn’t an eye to eye constant 
contact it seems that they are aware of each other presence and both tried to adjust to each other 
movement shapes and rhythms.”  One of the other raters, however, claimed the opposite, that 
Karl did not wait for his partner in this segment – showing the subjectivity and uncertainty in 
these qualitative descriptions. 
 Karl’s partners varied in their own movement and social skills.  Only a few of his 
partners were ever observed to adapt their movements to Karl.  One partner was observed to 
adapt to Karl in one segment and then not adapt to Karl’s abilities during another clip from the 
same activity on the same day.  When they did adapt their movements for Karl, these partners, all 
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with an ASD diagnosis themselves, did so by explaining and demonstrating how to complete a 
challenging movement (n=2), waiting for him (n=2), or becoming extra clear in their movement 
while watching his following (n=1).  For example, in one clip, “[His partner] talks to [Karl] to 
show him how to do the balancing, and [Karl] smiles when he has a hard time keeping his 
balance.”   
F.7.4 Movement qualities to capture the partner’s attention and support interaction  
Certain movement qualities such as more direct movements toward his partners seemed 
to support his interaction, attention, or engagement in the partnership.  Karl and his partners 
sometimes interacted through playfully aggressive movements which made him seem, “much 
more open, willing to play, a bit of aggression comes out in a playful way.”   The change to these 
more direct movements appeared to both increase the partners’ attention to each other and engage 
them in a coordinated and playful back-and-forth exchange.  For example, in one session, “[his 
partner] mirrors [Karl’s] movement with not much interest while they are both in neutral flow, he 
changes attitude once there is visual contact and change of effort, to more clear and direct 
interaction.”  This same pattern was described using different language by the two sets of raters, 
such as when another rater described that: “[Karl] seems to be in his own head until he starts the 
karate motions, and as soon as [his partner] begins to mirror him, [Karl’s] face lights up and the 
connection is instantly apparent.”  They did not always need to share the same movement 
qualities, for this playfully aggressive interaction to arise and get both partners involved in a 
coordinated Flow of the Interaction.  For instance in one session: Karl had “fast and quick 
movement reactions with arms in response to [his partner’s] attempt to tickle him; [his partner] 
tries to follow [Karl] and … extends his arms towards [Karl] to reach his body and touches [Karl] 
under his arm pits. He is having a high muscle tone whereas [Karl] moves in a low tone except 
when he reacts with defensive movements. ... [his partner] was in a fighting element, whereas 
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[Karl] was in a indulgent only when he defends from [his partner] intrusions his reactions are 
abrupt and fast.”    
In the last session, Karl tried to recapture his partner’s attention by looking at him and 
then snapping at him after first having lost his partner’s attention by becoming distracted himself.  
As one rater described it, Karl was giving “no eye contact at the beginning of interaction, only 
when he realizes his partner is not following he tries to get his attention back.”  Karl then tried to 
get his partner’s attention back first by seeking eye contact and then extending his arm and 
snapping directly at his partner: “[Karl] seeks his attention by looking at him and snapping with 
his fingers, first just in the direction of [his partner], finally even in the face of [his partner].”  At 
around the same time as his partner looked at him, the music ended.  After that point, all the 
observers had different interpretations of the engagement, their behaviors, and their intentions as 
Karl continued to snap his fingers but not as directly at his partner and they both gradually turned 
away and did not develop any further interaction.     
There were a couple occasions when Karl appeared to disconnect after the partner’s 
movement became more challenging, and the raters suspected that he became bored or 
overwhelmed.  In one segment, Karl followed his partner more closely for a short period after he 
looked directly at his partner and they smiled together.  His partner’s movements then became 
faster and Karl disengaged and stopped following.  In this clip, “[Karl] mirrors the movements of 
[his partner], just in the beginning it takes him some time to find into the interaction, and in the 
end, when [Karl’s] movements become more outgoing, he stops mirroring him.”  
F.8 Other emergent qualitative findings  
F.8.1 Engagement in the task vs. the social situation 
 Karl rarely seemed that excited about the movement itself when it wasn’t part of a playful 
exchange.  When he was following his partner, he did at times seem to concentrate on matching 
the partner’s movement to complete the task as instructed.  Across the videos, it looked like Karl 
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generally: (a) focused on doing the movement task, but without enthusiasm, (b) was neither 
excited nor fully focused on doing the task or engaging with the partner, or (c) engaged with the 
partner with enthusiasm but appeared less driven by the movement itself.  In one of the open 
dance clips, tried something new: “[Karl] seems to be bored by his own movements, like he 
would not know how do something creative, till he lifts one leg and spreads the arms. He seems 
to like that movement.”  Although this interest in dancing was not obvious from the quality of his 
movements or his facial expressions, Karl volunteered to lead movements in the subsequent 
group mirroring activity more often than almost anyone else in his group. 
F.8.2 Initiation, development, and repair in the partnership 
Karl initiated connection with his partners more often than some of the other participants, 
primarily by using direct and playfully aggressive movements to engage his partner.  He may 
have picked up this particular style of initiation by imitating actions such as poking that were 
regularly done by other participants who appeared to be part of a group of friends.  These direct 
and playfully aggressive movements supported him in having a certain kind of short playful 
exchange with some partners: “When [his partner] returns, [Karl] initiates a sort of kicking 
motion, and then the two do a sort of “foot-five” where they touch their feet, switch feet, touch 
their feet … a sort of team-work type dance. … They complete this team move successfully and 
[Karl] has a smile on his face and seems to be enjoying himself.”  
Even with these clear initiations and brief playful exchanges, Karl’s interactions were 
infrequent and relatively brief.  He generally did not seem to know how to develop an interaction 
and continue an engagement after the first initiation.  For example, in one clip when Karl 
initiated: “[Karl] playfully “kicks” [his partner], to which [his partner] smiles and acts as though 
he will fall over. [Karl] smiles, but the interaction then fades and the eye contact from [Karl’s] 
side diminishes over the rest of the clip. He still continues to mimic [his partner’s] motions, 
however.”  Or when he seemed to try to engage by mirroring an element of his partner’s 
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movement during the open dance, but then immediately went back to simply moving on his own: 
“At one point [Karl] performs a motion that [his partner] is doing (both arms, out in front, from 
right to left in the same rhythm), but then falls back into his own type of movement.”  The 
partners seemed to drive the development of the interactions more than Karl: “Even though [Karl] 
and [his partner] are “playing” and even touching each other, it seems to me that [his partner] 
mainly provokes this game and [Karl] cannot follow him so easily.” 
As with some of the other participants, Karl dropped any attempts at interacting when the 
music stopped.  This occurred even when Karl had just been trying to initiate something, such as 
in the segment when he tried to recapture his partner’s attention by snapping.  In the first session: 
“[Karl] seems to be totally fixed in [his partner], he reacts immediately to music and stops 
suddenly although he keeps looking at her intensely.”   He and his partners did not even share an 
acknowledgement of the end of the music before disengaging: “at first [his partner] and [Karl] 
somehow “dance” together, then the music stops. [Karl] pauses several seconds, (internally?) 
distracted. ... after a few seconds they don’t have any connectedness at all.”   
Karl seemed to have some difficulty repairing the connection when his partner was 
inattentive or did not respond to an initiation.  Other than the one time when he repetitively 
snapped at his partner, he was not persistent in his attempts to gain his partner’s attention and did 
not try a second method within the 30-second clip.  His attempts at initiating engagement were 
not always clear and he try another interactive behavior when he did not get a response from his 
partner:  “in the development of the segment it seems, as if [Karl] would change his position a 
little, to come closer to a potential interaction with [his partner]. That also seems to be the reason 
for him starting and repeating a movement with his hand.”  He didn’t seem to know how to speak 
up or change the movement when it was not working for him, such as when he continued to raise 
his arms when his partner tried to tickle him: “At first this results in a pleasant interaction from 
[Karl] (smiling/laughing), but the more [his partner] tickles him, the more [Karl] appears to try 
and get around him or get out of a vulnerable position. The interaction does seem positive, 
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however, and the feeling of [Karl] having fun with [his partner] is apparent.”  If he actually 
wanted the tickling to stop, it would have behooved Karl to not just move out of the way, but also 
to stop doing the motion that puts him in a vulnerable position (raising his arms), and to initiate 
some communication asking for his partner to stop, steps that he did not do. 
F.8.3 Partners  
The researcher observed that Karl appeared to want to be a part of what seemed to be a 
group of friends: a group of participants who interacted with each other throughout the sessions.  
Karl partnered with participants who were part of this group on weeks 4, 7, 9, and 10.  These 
participants did not seem to approach him outside the partnership, making it appear that he was 
imitating them in order to be accepted, rather than already being part of the group.  His apparent 
desire to connect with these partners seemed successful in driving some engagements.  For 
example: “[Karl] keeps his eyes toward [his partner] the throughout the entire segment, and 
smiles when they both seem to like the motion they have just done. [Karl] seems to be seeking 
[his partner’s] approval for his imitation of the movements that [his partner] leads. They both 
smile at one another. They sort of come across as “partners in crime”, having fun together.”  He 
did, however, fall short of being truly responsive in his interactions with these partners: “They 
make jokes but don’t seem to be that close. No one is really responsive to the other.”  It is not 
entirely clear if the moments of increased attention and engagement in these segments was driven 
by the movement qualities themselves, his desire to join this group of friends, or a combination of 
the two.              
F.8.4 Smiles 
 The raters observed emotional engagement in Karl when he gave eye contact, smiled, or 
laughed.  While Karl usually had a blank expression, he did sometimes smile.  Observers noted a 
possible smile in 19 of the 32 segments.  Many of these possible smiles were very quick and only 
noted by a few raters, but a few lasted longer, and were obvious to everyone.  The raters 
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sometimes noticed quick smiles of recognition: very brief responses to noticing or having eye 
contact with the other person.  For example, “when [Karl] sees [his partner], he smiles, and it 
seems that he realizes that [his partner] is his partner and looks toward [his partner’s] face for a 
good while.”   Most of the larger and more obvious smiles occurred on weeks 7 and 9, with 
obvious smiles in three of the segments, and possible smiles in all the other segments from these 
two weeks.   
 
The descriptions were coded using one set of codes that were applied to specific phrases 
in the text and a second set of codes that were applied to the overall segment, giving each 
segment one code based on the observations of all the raters.  These holistic codes were entered 
into a table showing the occurrences of each code over time (see Table F.2).  These tables were 
examined for patterns in Karl’s interactions and compared to the graphs of the quantitative scales 
with the caveats explained in the results chapter.  The findings were integrated into the sections 
on these topics.  
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Table F.2: Holistic codes for full descriptions of the video segments of Karl. 
 Karl 
Follo
wing 
1 2 3 4 6 7 9 1
0  
Lead
ing 
1 2 3 4 6 7 9 1
0  
attention/distraction                                     
partner lack of attention to Karl     * *   *                         
partner distraction                                     
partner mixed attention/distraction                           *     *   
partner attention                     *   *           
Karl lack of attention to other                             *       
distraction or lack of attention           *                         
mixed attention/distraction               *     * *       * *   
attention   * * * * * *   *       * *         
task yes, responsive no                                     
partner responsive but not task                           *         
partner neither task nor responsive                                     
partner task only     * *   *                         
responsive to partner but not task                                     
neither task nor responsive           *                         
participant task only   *                                 
Movement flow or synchrony                                     
limited self-synch. or coordination                     *   *     *   * 
mixed self-synch. or coordination                                     
Self-synchrony                                     
lack of partner synchrony                                     
mixed synch. and lack of synch.     *     *   *               *     
partnered movement synchrony           *   *                     
lack responsiveness in movement                                     
mixed movement responsiveness                *               *   * 
Responsive in the movement         *   *                       
Affective engagement                                     
Strongly connected             *                       
Moderately connected         *                     *     
Somewhat connected   *           *           *     *   
minimally connected     * *             * *           * 
no emotional connection           *     *       *   *       
Flow of the interaction                                     
Very smooth                                     
Reasonably smooth   *     *   *                 *     
Fairly smooth     * *       *     * * * *       * 
Strained dialogue                 *           *   *   
Minimum or no dialogue           *                         
  
1 2 3 4 6 7 9 1
0   
1 2 3 4 6 7 9 1
0  
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Table F.2 (continued): Holistic codes for full descriptions of the video segments of Karl. 
 Karl open 
1 2 3 4 6 7 9 1
0  
Purpo
sive 
1 2 3 4 6 7 9 1
0 
attention/distraction                                     
partner lack of attention to Karl     * *   * *               *       
partner distraction                                   * 
partner mixed attention/distraction             *         *         *   
partner attention   *                     * *         
Karl lack of attention to other       *   * *   *           *       
distraction or lack of attention           *                         
mixed attention/distraction   * *   *   * *       *       *   * 
attention                     *   * *     *   
task yes, responsive no                                     
partner responsive but not task                           *         
partner neither task nor responsive                                     
partner task only     * *   *                         
responsive to partner but not task                                     
neither task nor responsive                                     
participant task only       *                             
Movement flow or synchrony                           *         
limited self-synch. or coordination     *   * * *       * *     *   * * 
mixed self-synch. or coordination       *       *               *     
Self-synchrony                                     
lack of partner synchrony       *   * * *                   * 
mixed synch. and lack of synch.     *           *   * * * *   * *   
partnered movement synchrony     *                       *       
lack responsiveness in movement             *   *                   
mixed movement responsiveness    *     *     *       *     * * *   
Responsive in the movement   *                 *   * *         
Affective engagement                                     
Strongly connected                                     
Moderately connected         *     *         * *   * *   
Somewhat connected                     *             * 
minimally connected   * *       *                       
no emotional connection       *   *     *     *     *       
Flow of the interaction                                     
Very smooth                                     
Reasonably smooth         *           *   * *   *     
Fairly smooth               *       *         *   
Strained dialogue   * *       *               *     * 
Minimum or no dialogue       *   *     *                   
  
1 2 3 4 6 7 9 1
0  
 1 2 3 4 6 7 9 1
0 
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Appendix G: Lukas Case Results 
 
 
 
 
G.1 Demographics and video 
 Lukas was a 14 year-old white, German male diagnosed with Asperger’s syndrome and 
ADHD.  He had Autism Spectrum Quotient score of 15.  Lukas attended nine sessions with video 
available for all nine sessions, although he and his partner moved out of the frame too often to use 
the video from the open dance segment in week one and the leading segment in week four.  He 
partnered with other participants in eight sessions (two of whom he partnered with twice) and in 
one session he had an RA partner.   
G.2 Overview of the case  
Lukas tended to appear to be strictly focused on the task, completing the instructions 
without any accompanying emotional or reciprocal engagement with his partner.  He showed very 
few facial expressions and generally seemed emotionally disconnected from his partners.  The 
observers noted that he did not seem to dislike having partners, but just did not seem to be 
particularly interested in them.  Lukas did at times instruct his partners by touching them or 
quickly saying something to them.  When it was his turn to follow, Lukas mirrored his partners’ 
movements quite precisely.  When he led or danced on his own, Lukas appeared to enjoy dancing 
and often used large movements with sudden changes in his steps.  He may have adapted the 
speed and energy of his movements for some of his (less motorically skilled) partners, however it 
is not clear if this was intentional, and, in any case, he did not communicate this supportive 
intention directly to his partners.  While he used similar movements throughout the sessions, the 
videos also hint at some change over time as his movements progressively increased in size and 
energy over the first several weeks.   
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G.3 Attention, distraction, and sensory seeking behaviors 
Lukas was rated as attentive in all the segments, with at most one rater giving any 
particular clip a rating of one (a couple brief glances away/unclear) (see Figure G.1).  While he 
was not rated as distracted, the qualitative data make it clear that he was not equally attentive to 
his partners at all times.  Sometimes he was fully engaged with his own movements, but appeared 
uninterested in his partner: “He seemed to be in his own head, enjoying the dancing but 
uninterested in those around him or his partner, even when he was facing his partner.”  
Sometimes he was more engaged in the movement than the partnership, but looked in the 
direction of his partner: “[Lukas] does not attempt to make eye contact with [his partner], but 
seemingly watches his feet to make sure he is following.”  When following his partners, Lukas 
was highly attentive, imitating even small details and unexpected changes in his partner’s 
movement; this required great attention considering how some of his partners moved.  As the 
raters put it: “the speed at which [Lukas] picks up [his partner’s] movements displays [Lukas’s] 
attentiveness,” and  “[Lukas’s] movements mirror those of [his partner] almost exactly, down to  
 
 
 
 
Figure G.1, Lukas’ Distraction and Repetitive/Sensory Seeking Movement scores over time.  
Note. The lines represent the scores assigned by a single rater for comparison on agreement.  
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height placement of similar movements (low, medium, high on various arm movements).... 
[Lukas] follows with apparent ease, even smaller movements that could have been made by [his 
partner] accidentally.” 
G.4 Qualitative descriptions by segment type 
The next sections are narratives of progress over time by segment type based on the 
descriptions given by the raters and researcher notes on the videos. 
G.4.1 Following 
 Lukas generally followed his partner’s movements very precisely, down to the details of 
the shape and size of his partner’s gestures: “[Lukas] follows the movements of [his partner] 
exactly ... The hand form is also exactly copied; fingers together and curved as they swing from 
side to side.”  Lukas watched his partners, but this appeared to be exclusively for the purpose of 
following: “[Lukas] tries to mirror [his partner] well and looks at [his partner] – but only for that 
reason.”  Raters observed that Lukas looked away more when the movements were particularly 
easy or repetitive and more attentive when a partner led unpredictable movements, supporting the 
view that his attention was for the limited purposive of attending to his partner in order to 
complete the task only.  In one session, when the movements were easy, a rater described that: 
“[Lukas] is rarely looking toward [his partner’s] face, as the movements are somewhat repetitive. 
[His partner] is often distracted and looking elsewhere. … [Lukas] only looks at [his partner] 
when [his partner] changes his movement.”  In another session, in contrast, a rater described that: 
“[Lukas], in comparison to other segments, has a facial expression of increased attentiveness as 
he must pay close attention to mirror the movements of [his partner]. [Lukas] seems to be trying 
to do each movement correctly despite the difficulty.”  Lukas rarely displayed any facial 
expression or emotional engagement with his partners.  This lack of engagement may have been 
made more extreme as he was mostly partnered with other participants with ASD and several of 
these did not even look at him very often, let alone appear to try to engage him much.  Despite 
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this, his partners were often observed to smile somewhat more often than he did in these 
segments. 
G.4.2 Leading 
  Lukas frequently led large and at times energetic movements, including very wide steps 
from side-to-side and a variety of arm swings, reaches, turns, etc.  At times, his own movements 
could be so large, and use so much energy, that they made him almost lose his balance, and he 
once actually fell.  He appeared to enjoy doing these movements, although that was identified 
entirely through the enthusiasm with which he did the movements themselves, and not betrayed 
in any facial expressions.  He tended to look in the direction of his partners without any facial 
expressions, appearing to either look past them or sometimes watch to see if they were following 
him.  Lukas responded to talking, but rarely responded to his partners’ smiles or other facial 
expressions, and he appeared to be lost as to how to develop any connection.  Some partners were 
better at following him than others and Lukas may have at times have slowed his movements for 
partners who seemed to have more limited motor skills.  Although he may have slowed for other 
reasons, the suspicion that he was making an adaptation for the partner was independently noted 
by several raters and the researcher.   
G.4.3 Open dance 
Lukas’s engagement varied in the less directive open dance segments.  He sometimes 
followed or walked with his partner, but he more often did his own dance with varying amounts 
of attention to his partner.   He appeared to enjoy moving in his own way and at times appeared 
aware of his partner without attempting to connect.  Some partners tried to mirror him, but could 
not keep up and then stopped following, and Lukas did not respond to them stopping.  He may 
sometimes have adapted his movement slightly to his partners’ abilities: slowing and being 
clearer in his movements to make it easier for less motorically skilled partners to follow.   
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 For the first weeks, Lukas and his partner walked around, making the interaction, such as 
it was, a negotiation of proximity.  This exemplified a basic level of nonverbal responsivity that 
did not develop into anything more; they did not how any affect or other back-and-forth sharing.  
As one rater described this: “One senses that [Lukas] is attempting to try some sort of give and 
take with [his partner] as he walks toward him and around him, but that [his partner] doesn’t 
understand what [Lukas] wants, and [Lukas] doesn’t make an effort to “explain” it to him.”  
Some days he watched his partner, while other days, he seemed attentive only to his own 
movement and not his partner.  This varied from sessions when Lukas and his partner “face each 
other and seem to be aware of the others` movement throughout the segment.  Nevertheless, they 
do not really seem to respond to each other,” to segments when “there is no visible interaction 
between [Lukas] and [his partner]. [Lukas] does not make eye-contact with [his partner] 
throughout the entire segment, even when [Lukas] is facing [his partner]. [Lukas] seems to be in 
his own world, enjoying the dancing but unaware of those around him, including his partner.”  At 
these times, he didn’t show any indication of wanting to be elsewhere or away from his partners: 
“It doesn’t seem as if he’d rather be alone – it looks as if he just didn’t care.” 
G.4.4 Purposively selected segments 
 Although Lukas seemed to be very task driven, most of his longest or most complex 
interactions came from the open dance segments.  This is unlike many of the other participants 
who had their best interactions during the structured leading or following activities.  Lukas 
seemed to have an idea of how he thought the dance activity should go in these less directed 
segments, and he several times instructed his partners in these clips.  When his partners did not 
understand, he appeared to quickly give up and go back to what he was doing without further 
attempts to clarify or be responsive to his partner.  The therapist in this group did on some weeks 
give slightly more specific instructions to guide the participants, suggesting that they should each 
take a turn leading at some point within the open dance and communicate this nonverbally.  On 
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the first week, she demonstrated moving around the room while staying in contact.  These 
additional instructions may have given Lukas a sense of having more specific “rules” for the task, 
so that he then continued to focus on the task as he understood it in these segments, reflecting his 
style in the leading and following segments; he needed to talk to communicate this to his partners 
as the instructions were less clear and his partners may not have had the same idea about what 
they were doing.  
 In these more interactive segments, Lukas was attentive to his partners, and at times 
smiled, but rarely displayed any other facial expressions.  He used speech and touch as his 
primary methods of initiating interactions, but these were brief and did not develop into anything 
further.  Lukas did seem to respond to some nonverbal cues from his partners, but this was subtle 
and generally did not further the development of an interaction.  In a couple sessions, he may 
have responded to his partner’s needs by slowing down to support the partner’s ability to follow – 
supporting engagement but not a true interaction.  He was not explicit about this and so it is hard 
to say if that was what he was truly doing and the raters differed in the segments they described 
as him adapting to his partner. 
 
The next sections of this appendix address each of the research questions.  This appendix 
only addresses the hypotheses that were analyzed and skips the hypotheses about scales with 
insufficient inter-rater reliability.  Please refer to the results chapter for details on inter-rater 
reliability and the hypotheses that were not addressed.   
G.5 Research question 1:  
Do levels of Synchrony, Following, or Interaction Quality increase over a 10 week program of 
DMT? 
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G.5.1 Quantitative results 
Hypothesis 1a: Synchrony and Interaction Quality will increase over a 10 week program of DMT.   
 Visual inspection of the graphs does not show any clear trend of change over time for 
either Synchrony or Interaction Quality, with most of the scales highly variable with scores going 
up and down over the weeks (see Figure G.2).  This hypothesis was not supported. 
 
 
 
 
Figure G.2: Lukas’ Synchrony and Interaction Quality scores over time 
Note. Two segments are missing due participants leaving the frame of the video. 
 
 
 
G.5.2 Relevant qualitative findings and mixed methods analysis 
  Descriptions of improvement or change in Lukas’ movement or interaction are spread 
throughout the nine sessions, so, like the quantitative results, the qualitative descriptions did not 
point to a change in Synchrony or Interaction Quality over time.   
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G.6 Research question 2:  
Does the level of Synchrony or Following in movement correlate with Interaction Quality?   
G.6.1 Quantitative results 
Hypothesis 2a: The overall use of Synchrony will correlate with Affective Engagement and Flow 
of the Interaction. 
 There was a strong correlation between the two Synchrony scales and a moderate 
correlation between the two Interaction Quality scales (see Table G.1).   Lukas’s Rhythmic 
Synchrony scores were not significantly correlated to his scores on either Affective Engagement 
or Flow of the Interaction.  This hypothesis was not supported for Lukas.     
 
 
Table G.1: Correlations between Synchrony and Interaction Quality for Lukas. 
Segment type 
Rhythmic Synch 
to Exact Spatial 
Rhythmic Synch 
to Affective 
Rhythmic Synch 
to Flow 
Affective to 
Flow 
all 
.927** 
n= 34 
.115 
n= 34 
.393 
n= 17 
.641** 
n= 17 
leading + 
following 
.941** 
n= 17 
.122 
n= 17 
  
open + purposive 
.919** 
n= 17 
.357 
n= 17 
.393 
n= 17 
.641** 
n= 17 
following 
.973** 
n= 9 
.135 
n= 9 
  
leading 
.782* 
n= 8 
.000 
n= 8 
  
open 
.690 
n= 8 
.502 
n= 8 
.329 
n= 8 
.785* 
n= 8 
purposive 
.970** 
n= 9 
.491 
n= 9 
.594 
n= 9 
.220 
n= 9 
Note. No scores for Flow of the Interaction in following and leading segments. 
* p<.05, ** p<.01 
 
 
 
G.6.2 Relevant qualitative findings and mixed methods analysis 
In a few segments, the raters noted that Lukas’s partners were delayed in following him.  
Lukas was more often seen to follow his partners very exactly and rapidly (suggesting he was in 
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synch or had minimal lag time).  These qualitative descriptions of the delay did not generally 
discuss any link to the Interaction Quality.  More often, the raters simply suggested that the 
partner needed more time to imitate movements “[The partner] tries to pick up every movement, 
though he needs some reaction time.”  When the raters specifically described synchrony, they 
sometimes related this to the interpersonal connection or interaction.  For example: “there are 
multiple interactive movements, for example stepping forward and backward with opposite legs 
in sync, as well as alternating arms out front in sync with stepping,” and “for a short moment they 
are in synchrony and contact.”   
There were a couple discrepancies between what the interaction raters described as the 
partners moving in synchrony and the Synchrony ratings.  This suggests that the raters who were 
not trained on the Synchrony scales tended to describe moving their bodies in coordination and 
close in time as synchrony while the trained raters were looking for the exact same timing in the 
changes in direction (for example, their feet hit the ground at the same moment or arms switch 
direction in the swing at the same moment).  This leaves open the possibility that matching 
movements that were close in time but not exactly synchronous actions may have supported the 
partnership. 
G.7 Research question 3:  
What other movement features are evident in the interaction in partnered movement activities?  
G.7.1 Personal movement patterns, skills, and challenges 
 From the beginning, Lukas used a range of different movements while at the same time 
showing some clear patterns in his dances.  Lukas generally used the same overall repetitive 
structure of stepping from side-to-side while clapping or making sweeping arm movements 
interspersed with sudden and abrupt changes to add variety (such as squatting down to touch the 
floor or turning around and then returning to stepping from side-to-side).  When the researcher 
watched the clips in order, she noted that in the first sessions he led smaller and less intense 
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versions of the same movements.  As one rater described this: “[Lukas] leads [his partner], 
shuffling back and forth from foot to foot and clapping his hands. He turns around once, and 
swings his arms in a circle at one point.”  Over the first several weeks, Lukas gradually built up 
the size and intensity of his movements.  In later weeks, Lukas frequently used a large kinesphere 
and energetic movements with wide, direct steps that sometimes even turned into leaps from side-
to-side and sometimes a twist onto the diagonal as he stepped across and behind his front foot.  
One rater described these enthusiastic movements in the ninth week as typical of him: Lukas’s 
“movements are exuberant, as they usually are when he is given freedom to lead. [Lukas] jumps 
back and forth from foot to foot, and [his partner] follows his lead. [Lukas] reaches for the floor 
and lunges deeply. [Lukas] swings his arms around in a circle and is very lively throughout the 
segment.”   Lukas had the highest intensity in his movements during the sessions in which he was 
partnered with someone who also used more intensity or variety in their movements (weeks 7, 8, 
and 9).  He returned to a little less intensity in his movements when leading a less energetic 
partner in the last week.   
  The raters described Lukas’s movement challenges as: a lack of torso integration, 
discoordination between his arm/legs, loss of balance, at times stiffness in certain body parts, and 
sometimes a lack of integration between his movement and his breath.  One extreme version of 
this lack of mobility in the torso was seen in week three, when he and his partner “both moved 
side to side like wooden puppets with fixed and stiff trunk.”  In the open dance in the first 
sessions, Lukas and his partners walked around each other and around the room in slow, low 
intensity “meandering” walks during which he held some of his body parts stiffly, particularly 
when turning, and seemed to lack grounding and almost lose his balance.  As one rater described 
it, Lukas “kept one hand inside his trouser pocket, there is a stiffness in the opposite arm while he 
walks and neck is blocked. Shows loosing balance sometimes while walking.”  In some segments, 
the raters described improved movement skills: more coordinated, better balance, some mobility 
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in the torso or shoulders, or shoulder-arm integration.  These improved movements were 
observed in a few segments across the sessions and did not follow a clear progression.   
The raters observed that Lukas seemed to prefer movements that were so large and 
energetic that they made him close to losing his balance, and once actually fall.  Despite the 
repetition and his apparent enjoyment of these movements, he did not engage the necessary 
muscle tone to support these movements and maintain stability.  As the raters described it: he 
“shows loosing balance when moves both arms and legs at the same time or if the movement 
becomes to be more complex,” and “one time the impulse for the movement is so strong, that he 
nearly loses his balance.”  The raters noted that he had better balance in some segments when he 
was following his partners’ movements, although this may have simply been because his 
partners’ movements were usually smaller and less energetic, and therefore inherently less out of 
control and destabilizing.   
G.7.2 Matching and mismatching the partner’s movement qualities 
 He followed his partners’ movements very exactly and thereby tried out different 
movements and movement qualities across the nine weeks.  He did not appear to take these new 
motions into his own movements, but also did not resist or show difficulty with matching most of 
them.  The only movement quality that seemed possibly challenging for Lukas to match was the 
strength of his partner’s steps and “punching” motions in week eight, although he did mirror the 
actions.  His partial matching of the movement quality may also have been in part a retreat from 
his partner’s aggressive punching motions.   
 Lukas tended to match his partner’s movements accurately, especially the placement of 
the arm and hand gestures: “[Lukas] mirrors [his partner] astonishingly precisely, even when he 
touches his face etc. They use the exact same amplitude in their gestures.”  He also matched a 
variety of his partner’s movement qualities.  In his own dancing, Lukas primarily used direct 
effort along with moments of indirect, light, or accelerating movements.  He used some strength, 
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particularly in the sessions with two partners who themselves used more strength and higher 
intensity movements.  Lukas’s movement qualities were only sometimes matched by his partners.  
Most of the descriptions of mismatching movement qualities occurred when the partner was seen 
to do less: less enthusiastic, smaller, less muscle tension, less intensity or more neutral flow.   
G.7.3 Attunement and adapting movement to the partner 
 Lukas may have adapted his leading slightly for the skill of some of his partners, but he 
did not make this clear through other signs showing that he was attempting to engage or support 
his partner.  While it is impossible to know Lukas’s own intentions, most of the observers (three 
of the five raters and the researcher) independently noted that Lukas seemed to be moving slower, 
waiting, or being clearer in his movements for some specific partners.  For example, in one 
session a rater noted that “[Lukas] is not as fast as usual and waits for [his partner].”  In another 
session, another rater noted that “it seems that [Lukas] makes the movements slowly to include 
[his partner]. ... [his partner] seems to be willing to respond to [Lukas’s] offer and tries without 
distraction to imitate [Lukas].”  This possible adaptation was noted in sessions with three partners 
who may have been familiar to Lukas as they had all previously attended other activities or 
therapies at the same center.  Two of these partners never matched the size or energy of Lukas’s 
movements and used a much more limited movement range when leading, suggesting they may 
not have had the motoric skill to mirror Lukas’s fast and large movements. In few other segments, 
the raters commented that Lukas seemed aware that his partner was not able to follow, but did not 
adapt his leading for his partner.   
All these interpretations were made on the basis of raters having seen him across a wide 
range of segments, so they noted this contrast in speed or movement clarity in relation to their 
other observations of him.  Lukas did not make any verbal comments, gestures, or facial 
expressions toward his partners to indicate that he was slowing down or adapting his movement 
to help them follow.  Given that these descriptions were all written from the third person 
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perspective, it is impossible to say if Lukas actually intended to simplify his movements for the 
benefit of any of his partners.  A slowing in his movements could also be explained by 
alternatives such as slower music or his internal state at the time.  Multiple raters rarely 
commented on this adaptation in the same segment.  Given that four observers independently 
identified that Lukas sometimes seemed to be slowing his movements specifically to help certain 
partners follow his movements, it is important to consider the possibility that sometimes, as one 
rater puts it, “I think [Lukas] might choose his movements depending on his partner’s abilities.”  
This nonverbal attunement, while not quite sufficient to drive an actual interaction, would suggest 
a higher level of awareness and ability to coordinate his body to be in synchrony with another 
person than may be expected given the social challenges inherent in the diagnosis. 
G.7.4 Capturing and maintaining a partner’s attention through the movement 
 There is very little in the descriptions of Lukas about how Lukas or his partners tried to 
capture each other’s attention through movement.  In the first session, Lukas appeared to do so 
through gently touching his partner when they are walking around the room.  The RA partner was 
described as capturing Lukas’s attention through changing up her movements “For the first time 
[Lukas] looks at [his partner] during the whole segment and even into [his partner’s] face. It 
seems as if [his partner] has captures his attention with different movements.”  She also may have 
tried to use smiling to capture his attention, but this failed to elicit a response: “the emotional 
connection doesn’t seem to be so strong. [his partner] makes attempts by smiling at [Lukas], but 
he does neither look at her nor respond to her smile.” 
G.8 Other emergent qualitative findings  
G.8.1 Engagement in the task vs. the social situation 
 Lukas seemed particularly intent and adept at adhering to instructions, and even seemed 
to sometimes treat the open dance as having specific instructions.  Even more than the other 
participants, Lukas appeared to be focused on the movements of the assigned task, without 
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emotional expressions to show Affective Engagement with his partners.  When it was his turn to 
lead, he danced for the entire time without stopping.  Raters noted that his high level of attention 
when following seemed to be for “the purposive of following” only, given his limited 
expressivity, limited connection to his partners, and his success at mirroring even unpredictable 
movements. This limited purpose was also seen in the fact that he looked at his partner less when 
his partner’s movements were repetitive and easy to mirror.  Unlike most of the other 
participants, Lukas several times briefly instructed his partners on the task of the open dance 
activity.  When the partner did not seem to understand, he did not continue trying to discuss or 
otherwise clarify his statement to this partner. 
G.8.2 Initiation, development, and repair in the partnership 
 Lukas did initiate some using verbal statements and touch, but then did not continue to 
get an interaction going.  In these moments, Lukas appeared to briefly try to communicate a 
concreate message about the task.  After failing at a successful repair with his first attempt, he did 
not attempt to communicate his message in another way nor did he try to engage by responding to 
the partner’s nonverbal signals and participate by playing off of what the partner was doing. 
Lukas and the RA partner developed some turn taking in leading the movement, but even 
that seemed to be less than the raters expected in an interaction: they “have eye-contact and 
though they do not really show some kind of facial expression, they seemingly try to respond to 
each other in their movements, both pick up new ideas of the other immediately.”  When leading 
the RA partner, Lukas “does not make eye contact with [his partner], but seems to be enjoying 
himself. At one point [Lukas] slips and falls down with a surprised smile on his face, and [his 
partner] asks if [Lukas] is okay. [Lukas] nods/smiles yes and jumps back up to continue dancing. 
It seems that [Lukas] does not quite know how to respond to this offer of help from [his partner], 
but that a significant interaction occurred in that moment.” 
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His partner in session eight used more direct and strong movements that were at times 
directed at Lukas, eliciting an initial response from Lukas, but nothing that continued into a 
mutual interaction.  “[Lukas] looks at [his partner] but does not show any emotion. When [his 
partner] points at him, it looks as if something might develop, but then [his partner] moves closer 
to [Lukas] and he steps back as if he does not want any further contact.”  In this segment and the 
segment in which this partner led punching movements, Lukas stepped back but did not explicitly 
express his feelings or needs to his partner, continuing to follow or dance according to the task, 
but not leading to an interaction or a repair in expressing his needs. 
G.8.3 Smiles 
 Lukas generally maintained a flat affect, with only intermittent brief smiles, half smiles, 
or, even more infrequently, another facial expression.  The raters rarely saw him smile in the 
leading and open dance clips and even in the following and purposive clips, he smiled less often 
than his partners.  At times, the smiles were described as a means for the partners to encourage 
each other to engage: “[Lukas] displays more interest in the interaction with [his partner] than in 
other video segments, perhaps because [his partner] engages him often with a smile.”  Some 
partners did stop smiling when Lukas did not respond in kind: “[his partner] smiles at first but 
stops when [Lukas] does not share it.”  A few times when Lukas smiled, it seemed to come after 
his eyes met his partner’s or after his partner smiled: “they make eye contact once and [Lukas] 
smiles broadly,” and another time: “both [Lukas] and [his partner] smile at one another at one 
point, but [his partner] is distracted through much of the segment. [Lukas], however, keeps his 
eyes focused on [his partner], and after the shared smile occasionally wears a contented smile 
while doing the motions.”  While the observers often noted that Lukas seemed to enjoy his own 
movements, they inferred this from the energy in his full body movements rather than his facial 
expressions as his face was almost always blank when he led these movements. 
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G.8.4 Partners  
 Lukas appeared to interact or engage differently with his different partners.  He may have 
adapted and slowed his movement for some, but not other, partners.  He seemed to have more of 
a back-and-forth with the RA partner who was more able to attune to him, but he did not slow 
down for her when she stopped following him.  He used different movements and movement 
qualities with the partner who used more strength and aggressive movements.  The raters noted 
that the interaction quality sometimes improved when the partner was in the role that seemed to 
be the partner’s area of strength, “Though they don’t have eye-contact, the interaction is quite 
fluent, and [his partner] is the initiator this time. In this role [his partner] seems more involved 
than in previous segments.”    
 
The descriptions were coded using one set of codes that were applied to specific phrases 
in the text and a second set of codes that were applied to the overall segment, giving each 
segment one code based on the observations of all the raters.  These holistic codes were entered 
into a table showing the occurrences of each code over time (see Table G.2).  This table was 
examined for patterns in Lukas’s interactions and compared to the graphs of the quantitative 
scales with the caveats explained in the results chapter.  The findings were integrated into the 
sections on these topics.  
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Table G.2: Holistic codes for full descriptions of the video segments of Lukas. 
Lukas 
follo
wing 
1 2 3 4 5 7 8 9 1
0 
lead
ing 
1 2 3 4 5 7 8 9 1
0   
attention/distraction                                         
partner lack of attention to Lukas         *                               
partner distraction           *       *   *               * 
partner mixed 
attention/distraction 
  
    *             
  
  *     *   *     
partner attention     *                     *     *   *   
Lukas lack of attention to other                                 *       
distraction or lack of attention                                         
mixed attention/distraction           *       *     *     *   *     
attention   * * * *   * * *     *   *             
task yes, responsive no                                         
partner responsive but not task                                         
partner neither task nor 
responsive 
  
        *         
  
*           *     
partner task only         *                               
responsive to partner but not task                                         
neither task nor responsive                                         
participant task only             *   *             * *   * * 
Movement flow or synchrony         *         *     *               
limited self-synch. or 
coordination 
  
        *         
  
                  
mixed self-synch. or coordination   *                                     
Self-synchrony                                         
lack of partner synchrony               *           *     *     * 
mixed synch. and lack of synch.                                   *     
partnered movement synchrony     * *     *   *                   *   
lack responsiveness in movement                         *     * * *   * 
mixed movement responsiveness                        *   *             
Responsive in the movement                                     *   
Affective engagement                                         
Strongly connected                                         
Moderately connected                                         
Somewhat connected     *                               *   
minimally connected   *   * * * * * * *       *             
no emotional connection                       * *     * * *   * 
Flow of the interaction                                         
Very smooth                                         
Reasonably smooth   * *                                   
Fairly smooth       * *   *   *         *         *   
Strained dialogue           *   *   *   * *         *   * 
Minimum or no dialogue                               * *       
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Table G.2 (continued): Holistic codes for full descriptions of the video segments of Lukas. 
Lukas 
ope
n  
2 3 4 5 7 8 9 1
0 
purp
osive 
1 2 3 4 5 7 8 9 1
0 
attention/distraction   *                                   
partner lack attention to Lukas                                       
partner distraction     *           *   *   * *           
partner mixed attention/distraction   *   *               *     *       * 
partner attention         * *   *               * * *   
Lukas lack of attention to other     *   * *                           
distraction or lack of attention                 *                     
mixed attention/distraction             *                         
attention       *             * * * * * * * *   
task yes, responsive no                                       
partner responsive but not task                                       
partner neither task nor responsive                 *   *                 
partner task only                           *   *       
responsive to partner but not task                                       
neither task nor responsive                 *                     
participant task only     * * * *   *               *       
Movement flow or synchrony                                       
limited self-synch. or coordination       *       *           *         * 
mixed self-synch. or coordination     *   *       *           *         
Self-synchrony                                   *   
lack of partner synchrony     *   * *     *           *         
mixed synch. and lack of synch.   *   *       *     *     *       * * 
partnered movement synchrony                         *     * *     
lack responsiveness in movement     *   * *   * *                     
mixed movement responsiveness              *       * *   * *         
Responsive in the movement                                   *   
Affective engagement                                       
Strongly connected                                       
Moderately connected                             *     *   
Somewhat connected             *       * * * *           
minimally connected   *   *       *                 *   * 
no emotional connection     *   * *     *             *       
Flow of the interaction                                       
Very smooth                                       
Reasonably smooth             *           * * *     *   
Fairly smooth   *                 * *       * *   * 
Strained dialogue       *       *                       
Minimum or no dialogue     *   * *     *                     
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Appendix H: Julia Case Results 
 
 
 
 
H.1 Demographics and Video 
 Julia was a 26 year-old white, German, female.  Julia had an Autism Spectrum Quotient 
score of 26.  Julia attended nine weeks of therapy with video available for four of the sessions.  
While many of the other group members already knew each other from other activities at this site, 
Julia came to this site only for the DMT groups.  In the sessions with video, Julia was partnered 
with Karl for two sessions, one session with an RA, and one session with one of the highest 
functioning participants in the group. 
H.2 Overview of the case  
 Julia appeared to enjoy dancing, varied her movements, and changed her dancing to 
match the tempo and style of the music.  She appeared to be less interested in the interaction with 
her partner than the dancing itself, particularly during the open dance segments when she often 
seemed to be dancing completely in her own world and rarely looked at her partner.  When she 
was leading, Julia often led her partners through a variety of rapidly changing movements without 
looking at them.  Julia could follow a large variety of movements, and she followed her partners 
even when they led relatively unpredictable movements or did not have a consistent rhythm to 
their dancing.  Her best interactions tended to occur when she was following her partner.   
H.3 Attention, distraction, and sensory seeking behaviors 
 For every clip, Julia was scored as showing no Distraction or Repetitive/Sensory Seeking 
Movements (see Figure H.1). The qualitative descriptions, however, indicated that the issue of 
attention and distraction was a little more complex.  In some of the segments, her partners were 
distracted.  During the open dance and leading segments, Julia was somewhat regularly described 
as attentive to the movement task, but not attentive to her partner.  In some of these segments, the 
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raters described that she seemed so completely engrossed in her movement that “she wouldn’t be 
able to perceive what happens round her anymore, especially her partner.”  Julia was described as 
attentive to her partner in all of the following and purposively selected segments.   
 
 
 
 
Figure H.1: Julia’s Distraction and Repetitive/Sensory Seeking Movements scores over time.  
Note. The lines represent the scores assigned by a single rater for comparison on agreement.  
 
 
 
H.4 Qualitative descriptions by segment type 
The next sections are narrative descriptions of Julia’s movement and social engagement 
by segment type based on both the raters’ descriptions and my notes on the videos.   
H.4.1 Following 
 Julia was attentive and successful at following her partners even when the partner’s 
movement appeared difficult to follow.  She appeared unexpressive, not emotionally involved and 
possibly bored in the segments with Karl.  Julia showed more connection to her other two 
partners, although her facial expressions seemed a bit unclear.  She shared some very brief eye-
contact and small smiles with the RA, and she seemed to be enjoying herself, but was seen as 
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“somehow a bit hesitant or unsure of how to show her enjoyment.”  Julia smiled some with the 
other higher functioning participant, but most her expressions were unclear. 
H.4.2 Leading 
  Julia rarely looked at her partners when she was leading.  She generally led either a 
variety of rapidly changing movements or simple movements with frequent direction changes.  
The rapid shifts made it difficult for her partners to follow.  The raters observed that she was 
probably aware that her partners were having trouble, but she rarely adapted her movements to 
make it easier for her partner.  In the fifth session, her RA partner followed her many movements 
and seemed to seek connection, but Julia did not give her any eye-contact or show any attempt at 
creating another type of connection.  Even though Julia barely looked at her partner in the seventh 
session, all the raters noted that she seemed more aware of him and the environment in general 
than in other segments with him or other partners.  The raters also thought that she recognized 
that he was having trouble following her movements, but did not change in her movements to 
make it easier for him.  While she appeared to be concentrating on herself, the engagement, such 
as it was, did not seem to be unpleasant as they were both half-smiling.   
H.4.3 Open dance 
 Julia mostly moved on her own in the open dances, seeming to enjoy dancing on her own 
with little or no attention to her partner and no attempt at interaction.  For example: “[Julia] 
dances very enthusiastically, bending her knees, tilting from side to side, turning, and moving her 
arms in many different ways.... Although both appear to be enjoying themselves and dance the 
entire segment, there is no visible interaction between [Julia] and [her partner].”  She only 
seemed to relate to her partner during the segment with the RA partner, after the RA partner 
followed her movements and playfully expanded on them: Julia started to roll against the wall 
and the RA partner joined this, rolling next to her, and then both pushing off the wall.  Julia did 
not look at her partner’s face, but she seemed clearly aware that her partner was there.  While 
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they each added some variations on the movement, it was not always clear who led the new 
movements and Julia did not follow everything her partner did.  Overall, they appeared to 
playfully engage via the wall, but they did not interact directly, and, perhaps because of this, the 
observers differed in their assessments of the interaction and Julia’s responsiveness to her partner.   
H.4.4 Purposively selected segments 
 At her most interactive, Julia was attentive to her partner, appeared affectively engaged 
and responsive to her partner, and their interaction flowed reasonably smoothly.  Most of these 
more interactive segments came from video of Julia following her partner.  
Julia was most engaged and successful at interacting with Karl during their first week 
together.  Several raters noted that Julia appeared attentive and aware of Karl’s ability to follow 
her: “Julia performs a lot of different movements, but seems to be aware that she’s challenging 
Karl, therefore she seems to be especially clear with her movement propositions and seems to be 
waiting for him to follow her. Seems very empathic towards partner. She also realizes that Karl 
can’t mirror her back to back and comes back to face to face position.”  They both laughed at this 
accidental challenge to the mirroring task: “When [Julia] turns back around to face [Karl], [Karl] 
does not realize it for a second, and when he does he hops around, smiling at his mistake. [Julia] 
smiles back at him, and they continue through the motions.”  In their next session together, their 
connection was limited to moving in Synchrony without Affective Engagement.   
Julia seemed most interested in her partner in the seventh week: a higher functioning 
individual with ASD.  In this clip, they shared eye-contact and her smile grew in response to a 
specific, somewhat challenging movement: jumping in a circle.  Despite this mutual attention and 
smiling, the raters were split on the quality of their interaction.  A few raters thought that she 
seemed to be having fun or a pleasant engagement: one rater explained that “the interaction is 
remarkable here for [Julia], who rarely shows this amount of interest in her partner.  [Julia] wears 
a smile on her face for most of the clip, keeps eye contact with her partner, and her smile even 
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widens when they jump and spin.”  A couple other raters, stated that despite their smiling, the 
interaction did not develop and Julia and her partner did not seem be quite sure how to behave 
toward each other. 
 
The next sections of this appendix address each of the research questions.  This appendix 
only addresses the hypotheses with results and skips the hypotheses related to scales with 
insufficient inter-rater reliability.  Please refer to the results chapter for details on inter-rater 
reliability and the other hypotheses.   
H.5 Research question 1:  
Do levels of Synchrony, Following, or Interaction Quality increase over a 10 week program of 
DMT? 
Hypothesis 1a: Synchrony and Interaction Quality will increase over a 10 week program of DMT.   
 Because there was only video of Julia mirroring with a partner in four sessions and she 
had three different partners in these videos, it was not possible to assess her change in Synchrony 
or Interaction Quality over time.  She did show some patterns in her scores by segment type.  As 
seen in Figure H.2, Julia was in Synchrony with her partner the most often when she was 
following.  She showed the least Affective Engagement, Flow of the Interaction, and Synchrony 
in the open dance, although these three scales also tracked most closely with each other in the 
open dances.  Her scores were all in the middle range in the purposive segments.   
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Figure H.2: Julia’s Synchrony and Interaction Quality scores over time 
 
 
 
H.6 Research question 2:  
Does the level of Synchrony or Following in movement correlate with Interaction Quality?   
H.6.1 Quantitative results 
Hypothesis 2a: The overall use of Synchrony will correlate with Affective Engagement and Flow 
of the Interaction. 
 Given the small number of sessions with video recorded of Julia, the correlations were 
calculated using the combined data from all of the different segment types.  Synchrony was 
significantly correlated to Affective Engagement and Synchrony was nearly perfectly correlated 
to Flow of the Interaction (see Table H.1).  As with most of the participants, the correlation 
between Synchrony and Affective Engagement varied across segment types, although the number 
of segments was too small to show significance for the individual segment types.  When the 
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segment types were combined into categories, Synchrony and Affective Engagement were more 
strongly correlated in the less structured, or more interactive, open dance and purposive segments 
(rs(6) = .850, p=.007), and not significantly correlated in the structured following and leading 
segments (rs(6) = .636, p=.090).   
 
 
Table H.1: Correlations between Synchrony and Interaction Quality for Julia. 
Segment type 
Rhythmic Synch 
to Exact Spatial 
Rhythmic Synch 
to Affective 
Rhythmic Synch 
to Flow 
Affective to Flow 
all .929** 
n= 16 
.506* 
n= 16 
.968** 
n= 8 
.926** 
n= 8 
leading + following .783* 
n= 8 
.636 
n= 8 
  
open + purposive .962** 
n= 8 
.850** 
n= 8 
.968** 
n= 8 
.926** 
n= 8 
following .500 
n= 4 
.632 
n= 4 
  
leading .949 
n= 4 
.400 
n= 4 
  
open .816 
n= 4 
.816 
n= 4 
1.000** 
n= 4 
.816 
n= 4 
purposive .943 
n= 4 
.500 
n= 4 
.833 
n= 4 
.833 
n= 4 
Note. Correlations were calculated for each of the segment types separately and together using spearman’s 
rho.  Flow of the Interaction was not scored in the following and leading segments. 
* p<.05, ** p<.01 
 
 
 
H.6.2 Relevant qualitative findings and mixed methods analysis 
 Only a few of the descriptions directly mentioned synchrony in the partnership and the 
raters seemed to use different definitions of synchrony in these descriptions.  In one segment, 
Julia and Karl coordinated their back-and-forth movements, maintaining equal distance between 
each other, but they did not have eye-contact nor show any emotional expression on their faces.  
As one rater described it, this made them appear to be “dance partners (stepping right foot back 
when [Karl] steps left foot forward, etc.)” but without emotional engagement.  The Synchrony 
scale raters scored this segment as low in Synchrony, so it may be that they looked coordinated 
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by maintaining the distance between them, but moved at a slight delay in the placement of their 
feet.  The raters scored a substantial amount of Synchrony between the partners in a few of the 
segments where Julia was described as dancing with only minimal attention to her partner.  It 
may be that this Synchrony was driven partly through the music, with the two partners sharing in 
Rhythmic Synchrony by each moving in time to the music.   
H.7 Research question 3:  
What other movement features are evident in the interaction in partnered movement activities?  
H.7.1 Personal movement patterns, skills, and challenges 
 Julia danced enthusiastically when she led or danced on her own, creatively developing 
her dance with a large variety of movements.  She varied her movements both across the sessions 
and within the 30-second clips: Julia “creates a lot of different movements, turning, bending, 
moving upper body from side to side seems to enjoy her creativity and freedom to move.”  In 
another session, she expanded her use of the space by pushing off the wall and when her partner 
followed: “they roll over the wall, jump against it etc. The movements are smooth and seem like 
they would be dancing with the wall.”  Sometimes the raters described her as moving like various 
animals, suggesting that she danced with a relatively natural flow: Julia “makes flowing, flying 
type motions, as well as bear claw/climbing type motions in front of her, also at times swinging 
her arms out and into a hug position, bobbing up and down with her feet together.”  Through this 
variety and continual change in her movements she showed her ability to be creative and develop 
her movements.     
While she often made large movements with most of her body, her arms did not always 
seem to be coordinated with the rest of her body.  For example, a rater once described that she 
“moves arms towards the ceiling and towards body periphery, walks forward and backward but 
shows no coordination with arms and legs.”  Julia frequently moved her arms and legs without 
any movement through her torso for a sense of fluid connection throughout her body.  She 
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generally held her torso, and sometimes held her neck and pelvis, stiff.  At times, the raters 
described that they did not even see the movement of her breath in her chest, emphasizing the 
stiffness of the torso and lack of integrated body movement connected to the rhythm of the 
breath.  For example: Julia “moves extremities without integrating torso, in this video the 
separation between body parts is stronger than in others, trunk stiff and neck, even while jumping 
up and down, arms move at sagittal plane without torso not even breathing activity.”   
Julia more often moved in the sagittal and horizontal planes and used fighting qualities 
somewhat more often than indulging qualities.  Julia often looked down at the ground, when she 
danced on her own, emphasizing her limited use of the vertical plane.  She most often used the 
effort qualities of: direct, indirect, strong, and acceleration.  In several videos, she used 
homolateral movements: “Homolateral movement with both arms and legs, leg steps forward and 
lifts arm simultaneously.”   
Julia followed what the raters considered to be hard-to-follow movements surprisingly 
well.  This included the complex, uncoordinated, and abruptly changing movements that Karl and 
her higher functioning participant partner led.  She did sometimes have difficulty with smoothly 
following movements that changed directions.  While she did not always seem to be very 
grounded, and she lost her balance twice, the raters observed that she was more grounded than 
Karl.  The raters noted that Julia had better coordination, more intensity, and used more animated 
movements than Karl and one rater remarked that being more grounded than Karl may have 
allowed Julia to “trust herself” more and to try out more complex movement.   
H.7.2 Matching and mismatching the partner’s movement qualities 
 Julia and Karl used clashing movement qualities in both open dance segments, with Julia 
using fighting qualities and Karl using indulging qualities.  Julia followed Karl’s movement 
qualities.  However, Karl was unable to match her movement qualities; as one rater noted, Julia’s 
“movements ... seem much more groovy and intense, while the ones of [Karl] seem absent.”  
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When she followed the RA partner, Julia matched her partner’s energy and some effort qualities, 
although her torso was stiffer than her partner’s.  When Julia and this RA partner rolled against 
the wall together, Julia’s movements were described as more aggressive than her partner’s.  In 
session seven, one rater noted that Julia and her partner shared the same “enthusiasm” in their 
movements, but the raters trained in movement observation did not both agree that she and her 
partner shared any specific movement qualities. 
H.7.3 Attunement and adapting movement to the partner  
Julia often led relatively simple movements, but then made rapid changes in direction or 
sudden transitions to new movements.  Several times, the raters noted that she seemed to be 
attentive enough to be aware that her partners were having trouble following her movements.  
Despite this, she only rarely seemed to adapt her movements to make it easier for her partners to 
follow.  Her responsiveness to her partner’s skill could change, even within a single dance.  
During the leading segment in the third week, “[Julia] uses different figures, all of her body, and 
changes quickly.  [Karl] cannot mirror her well but [Julia] does not respond to this. ... [Karl] 
looks inflexible, [Julia] is focusing on herself.”  But in the purposively selected segment from the 
same dance, Julia was attentive and adapted to her partner.  In this segment, her movements were 
more complex than he could do: she used her legs more, was more coordinated between her upper 
and lower body, and used a larger kinesphere than Karl.  She seemed to be aware that he had 
difficulty following her and slowed down her movement, making it appear to the raters that she 
was challenging him, but with slower and clearer movements.  As one rater described it, “[Julia] 
often reassures herself if [Karl] can follow her.  She is attentive and waits for [Karl] if necessary.”  
In this segment, Julia turned around and continued dancing while facing away.  She seemed to 
realize that Karl could not see to follow and turned back around.  When Karl turned his head to 
look, he saw that she had turned back toward him and they both laughed.  Julia was clearly 
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responsive here, making this a much more successful interaction.  In session 7, she and her 
partner seemed to adapt to each other somewhat, but with a limited range of movements.    
One rater suspected that Julia might have been challenging her RA partner, intentionally 
testing her partner’s ability to follow, and while they were rolling against the wall in the open 
dance segment.  In the purposive clip with this RA partner, it was the RA partner that appeared to 
adapt her movements for Julia.  Although Julia was generally successful in following, she had a 
hard time when this partner started making more complex changes in directions.  The RA partner 
was attentive and slowed down when Julia started having a hard time following her.   
H.7.4 Capturing a partner’s attention through the movement 
 Julia tended to either: (a) attend to her partner for the entire clip or (b) dance almost 
entirely in her own world without any attention to her partner.  She did not alternate between 
attention and distraction in any clips, and there were no descriptions of either Julia or her partners 
trying to capture each other’s attention through their movements.  
H.8 Other emergent qualitative findings  
H.8.1 Initiation, development and engagement in the task vs. the social situation  
At a movement level, Julia had no difficulty initiating new movements and developing 
these into a continuously changing dance.  In an open dance segment, one rater described that: 
Julia “creates a lot of different movements, turning, bending, moving upper body from side to 
side, seems to enjoy her creativity and freedom to move.”  When it was not her turn to create 
movement, she was equally adept at the following task itself: she was attentive and followed even 
complex or unpredictable movements well.  For example: “Although [her partner’s] rhythm looks 
quite difficult to understand (unclear, not precise, abrupt) [Julia] follows his movements with no 
big difficulties.”  
This skill in movement initiation and development did not, however, translate into 
creative development of the interaction.  She did not initiate any form of contact outside the task 
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directive; in the videos of the full sessions, when the music was not playing, Julia often stood 
quietly by herself.  One rater described this imbalance between her engagement in the movement 
and the interaction: “[Julia] does many movements that are very active, like jumping from one 
foot to the other, throwing her arms up in the air, and hopping on one foot ... She moves 
enthusiastically throughout the segment ... [Julia] makes no eye contact with [her partner].  When 
it appears that she might, she actually just looks past [her partner].  [Julia] seems to be indifferent 
to the fact that [her partner] is there, as she is somewhat often with [those] that are following her 
lead.”  When leading or dancing in the open-ended dance, she only sometimes looked at her 
partner and was often not responsive to her partner.  She only occasionally seemed to adapt her 
extensive movements to her partner’s skill, although the raters noted that in many weeks she 
seemed to look enough to see that her partner was having trouble following her.  This lack of 
responsive adaptation did not support the development of an interaction.  In contrast, in one 
segment Julia and Karl were attentive to each other and both laughed at a concrete mistake: the 
inability to watch and mirror when turned facing opposite directions.  This was likely not an 
intentional development of the engagement on her part, but a shared response to the situation after 
it happened.  
In the following and purposive segments with a higher functioning ASD partner, Julia 
seemed “remarkably” more engaged with her partner, however they still did not seem to be able 
to develop this into an interaction: “the partners have eye contact sometimes, and after jumping in 
turns together they also exchange a light smile. Both seem to still not entirely know how to 
behave towards the other, but feel and express empathy for each other.”   As another rater 
described this: “even though they talk to each other and [Julia] smiles, there is no further 
interaction.”  She was not responsive to this partner in the leading or open-ended dance segments.   
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H.8.2 But...not 
 Many descriptions of Julia involved her doing something “but, not” something else that 
the raters seemed to expect in a mirroring-based interaction.  At other times the raters described 
the segment as missing some element of engagement in the movement or interaction.  For Julia 
this frequently involved engaging in the movement, but not as much in the partnership.  For 
example, “they are facing each other throughout the segment, mostly holding eye contact, but as 
in previous segments not displaying emotional connection. They rather seem concentrated.” 
 
The descriptions of the videos were coded using one set of codes that were applied to 
specific phrases in the text and a second set of codes that were applied to the overall segment, 
giving each segment one code based on the observations of all the raters.  These holistic codes 
were entered into a table showing the occurrences of each code over time (see Table H.2).  This 
table was examined for patterns in Julia’s interactions and compared to the graphs of the 
quantitative scales with the caveats explained in the results chapter.  The qualitative findings were 
integrated into the sections on these topics.  
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Table H.2: Holistic codes for full descriptions of the video segments of Julia. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Julia following 3 5 6 7 leading 3 5 6 7 
attention/distraction                 *   
partner lack of attention to Julia                     
partner distraction                     
partner mixed attention/distraction   *                 
partner attention             *     * 
Julia lack of attention to other             *       
distraction or lack of attention                     
mixed attention/distraction                     
attention   * * * *         * 
task yes, responsive no                     
partner responsive but not task                     
partner neither task nor responsive                 *   
partner task only         *           
responsive to partner but not task                     
neither task nor responsive                     
participant task only       *     * * * * 
Movement flow or synchrony                     
limited self-synch. or coordination               *     
mixed self-synch. or coordination                     
Self-synchrony                     
lack of partner synchrony                   * 
mixed synch. and lack of synch.                 *   
partnered movement synchrony                     
lack responsiveness in movement                     
mixed movement responsiveness                      
Responsive in the movement                     
Affective engagement                     
Strongly connected                     
Moderately connected     *   *           
Somewhat connected                     
minimally connected             *     * 
no emotional connection   *   *       * *   
Flow of the interaction                     
Very smooth                     
Reasonably smooth     *   *           
Fairly smooth   *         *       
Strained dialogue       *       *   * 
Minimum or no dialogue                 *   
  3 5 6 7  3 5 6 7 
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Table H.2 (continued): Holistic codes for full descriptions of the video segments of Julia. 
 Julia 
open 
dance 
3 5 6 7 
purposive 
3 5 6 7 
attention/distraction     *               
partner lack of attention to Julia   *   *             
partner distraction                 *   
partner mixed attention/distraction         *           
partner attention             *       
Julia lack of attention to other   *   *             
distraction or lack of attention         *           
mixed attention/distraction                     
attention             * * * * 
task yes, responsive no                     
partner responsive but not task                     
partner neither task nor responsive       *         *   
partner task only                     
responsive to partner but not task                     
neither task nor responsive                     
participant task only   *   * *       *   
Movement flow or synchrony                     
limited self-synch. or coordination                     
mixed self-synch. or coordination     * *       *   * 
Self-synchrony                     
lack of partner synchrony       * *           
mixed synch. and lack of synch.     *         * * * 
partnered movement synchrony                     
lack responsiveness in movement       * *           
mixed movement responsiveness                      
Responsive in the movement             *     * 
Affective engagement                     
Strongly connected             *     * 
Moderately connected                     
Somewhat connected               *     
minimally connected     *               
no emotional connection   *   * *       *   
Flow of the interaction                     
Very smooth                     
Reasonably smooth             * *   * 
Fairly smooth     *               
Strained dialogue                 *   
Minimum or no dialogue   *   * *           
 Julia  3 5 6 7  3 5 6 7 
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Appendix I: Anna Case Results 
 
 
 
 
I.1 Demographics and video 
 Anna was an 18 year-old white female with an Autism-Spectrum Quotient score of 23.  
Anna attended six sessions with video available for four of the sessions.  In two of these sessions, 
Anna engaged in more interactive behaviors with her partners.  I selected three additional 
purposive segments from these sessions to increase the sample size and capture a variety of 
interactions.  In the videotaped sessions, Anna was partnered once with another participant in this 
secondary analysis, Hans, twice with research assistant (RA) partners, and once with another 
participant with ASD that she was dating.  One systematically selected clip was moved from the 
middle of the music to start seven seconds later due the therapist coming into the frame and 
interacting with the participants at the earlier time. 
I.2 Overview of the case  
Anna had different patterns of engagement and movement than the other participants in 
this study.  She tended to lead a series of quick actions with specific meanings, periodically 
paused to think or do sensory seeking movements, and sometimes seemed to have difficulties 
following her partner’s movements.  She seemed to have some difficulty coordinating movements 
of her upper and lower body.  Anna mostly led gestures with her arms with “conventional” 
meanings such as actions from sports or everyday activities (for example: pretending to brush her 
teeth).  When it made sense with the meaning of the gesture, these sometimes turned into brief 
responsive back-and-forth engagements between the partners (for example, when she and her 
partner passed an imaginary ball back and forth).  Anna generally led these gestures once or twice 
before switching to an entirely different movement.  She regularly stopped leading to think about 
the next movement, and sometimes engaged in sensory seeking movements that got in the way of 
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her mirroring.  Anna and her partners all appeared to recognize these movements as separate from 
the mirroring activity, and usually waited for her to finish before continuing following.   
Anna had very different levels of engagement with each partner.  While she did some 
leading and following with each partner, her attention varied dependent on the partner, she 
sometimes stopped mirroring, and she often disengaged during the open-ended dance.  In week 
nine, Anna informed the therapist and RAs that she was dating another group member and asked 
if they could be partnered for the mirroring activity.  She was mostly attentive and engaged with 
this partner, although they did not consistently stick to the instructions of the mirroring activity.   
I.3 Attention and distraction  
 Visual inspection of a graph of Anna’s distraction scores over time shows that there were 
relatively few segments in which she was coded as distracted (see Figure I.1).  While both raters 
agreed that she was either briefly distracted or possibly internally distracted in two clips, there 
were no clips for which both raters agreed that she was clearly distracted by the environment for 
more than a few seconds.   
 
 
Figure I.1: Anna’s Distraction scores over time. 
Note. The lines represent the scores assigned by a single rater.  The three additional purposively selected 
clips in weeks two and nine are presented in separate panels of this graph, but they are not ranked and 
should be considered as the same as the other purposively selected clips.  Segments scored as “distraction 
unclear or possibly internally distracted” were combined with segments scored one: “minimally distracted.”  
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The qualitative descriptions make it clear that her attention varied between the different 
segment types and partners.  With her first three partners, Anna tended to: (a) look down while 
leading, (b) look up at them when talking to them, and (c) look away when she paused to think or 
do sensory seeking movements.  These breaks in her leading were usually brief (a few seconds) 
and she would then turn back to her partner to lead another movement.  When she was following 
her partners, she followed most of their movements while she looked down, but in the direction of 
her partner.  In the open-ended dances, she sometimes turned to face away from her partners and 
moved on her own, showing attention to the dance, but not to her partner.  In several of the 
purposively selected clips, she had some eye-contact with her partners, particularly when they 
were talking together.  These first partners appeared to be attentive to Anna throughout almost all 
of the clips.   
Anna was attentive to the partner she was dating during all of the activities.  She almost 
always looked up at him, frequently gave him eye-contact, and sometimes stared at him.  This 
partner was attentive to her other than brief periods when he looked toward the camera.   
I.4 Repetitive/Sensory Seeking Movements 
Anna was the only participant who had obvious repetitive or sensory seeking behaviors 
that distracted from the mirroring activity and engagement with her partner.  Since even a few 
seconds of repetitive sensory seeking behaviors would be considered unusual during a 30-second 
clip of a typical interaction, all instances of Anna’s repetitive or sensory seeking behaviors are 
reported here.  Both raters scored her as displaying some Repetitive/Sensory Seeking Movements 
(a score of either one or two) in 5 of the 19 clips and at least one of the two raters scored her as 
showing some Repetitive/Sensory Seeking Movements in 9 of the 19 clips (See Figure I.2).  Both 
of these raters were unfamiliar with restrictive, repetitive, or sensory seeking behaviors prior to 
the training and one rater rarely scored Repetitive/Sensory Seeking Movements.  The qualitative 
data showed a similar pattern.  In six segments, Anna was described as engaging in her usual 
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repetitive behavior: flapping the fingers of one hand against the other hand.  In four other 
segments, raters described other movements as possibly restrictive or sensory seeking, but these 
were less clear.  Anna used the most sensory seeking movements when she was partnered with 
Hans: she did these movements in 3 of the 4 segments that they were partnered. 
 
 
 
 
Figure I.2: Anna’s Repetitive/Sensory Seeking Movements scores over time. 
Note. The lines represent the scores assigned by a single rater.  The three additional purposively selected 
clips in weeks two and nine are presented in separate panels of this graph, but they are not ranked and 
should be considered as the same as the other purposively selected clips.   
 
 
 
These behaviors appeared to distract Anna from the interaction as they took her attention 
away from her partner.  She did, however, generally return to the partner after a few seconds and 
sometimes appeared to do these movements while she thought of the next thing to lead.  Her 
partners often appeared uncertain how to respond: they sometimes just watched her and 
sometimes briefly followed these movements.  In one clip she spent more time doing sensory 
seeking movements than leading her partner: Anna “makes hectic rhythmic movements with the 
arms sometimes, that seem somehow like an offer to [Hans] to join, but most of the time she is 
busy doing sensory seeking movements, such as flapping fingers or rubbing her arm. At some 
point, [Hans] mirrors one of these movements.”  Hans appeared to recognize that these 
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movements were separate from the mirroring, but he seemed to be uncertain as to how to respond 
and eventually followed one movement when she did not lead anything else.   
I.5 Qualitative descriptions by segment type and partner 
The next sections are narrative descriptions of Anna’s movement and social engagement 
by segment type based on both the raters’ descriptions and my notes on the videos.  Anna used 
distinct patterns of engagement with the different partners, so the patterns were not as consistent 
by segment type as they were with some of the other participants in this study.   The clips that 
were purposively selected to include her longest interactions were almost all from when she was 
leading her partners.  The purposively selected segments are described in the section on the 
mirroring dance that they were selected from.  One subsection describes Anna’s patterns of 
engagement with the different partners.   
I.5.1 Following 
 Anna was somewhat less successful at following her partners than some of the other 
participants were.  In the two weeks that she was with RA partners, she attempted to follow her 
partner’s movements, but had a noticeable delay in her mirroring.  She had some difficulties with 
coordination and often did not match their movement qualities or only mirrored part of their 
movement.  In the other two sessions, she alternated between following her partners and briefly 
freezing or doing repetitive motions.   
When following her partners, Anna generally did not give eye contact and had a blank 
expression on her face.  Her somewhat lowered gaze and slower, less lively movement, made her 
appear to “as though she would rather be elsewhere.”  She was more attentive and showed more 
emotional engagement with the partner she was dating, but she seemed to be less attentive to the 
task of following.  They held hands most of the time.  It was not always obvious who led the 
movements and Anna initiated some movements during her partner’s turn to lead.  Anna did not 
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always recognize when he switched from shuffling around to leading specific steps, and she did 
not mirror everything he led.  He also once lifted his arm to try to lead her to turn under his arm. 
I.5.2 Leading 
  Anna usually led gestural movements that depicted actions from everyday life or sports.  
She did not dance to the music, but rather led each movement once or twice and then either 
paused or quickly moved onto a new gesture.  One rater described her movements as “more hand-
motions than dance moves, and no rhythm is apparent.”  She did lead a large variety of 
movements: Anna “shows a whole repertoire of movements with meaning, most of them 
everyday movements (washing hands, eating, drinking, brushing teeth, etc). No abstract 
movement in this section.”   These movements rarely involved her full body and “have a quite 
specific character, they are precise, involve only the hands, sometimes just some fingers, and 
rather seem like gestures or sign language.”  After she led a series of these movements, Anna 
paused to do sensory seeking movements or to think about what to do next.  As the raters saw it, 
Anna “often stops to think about the next step” or “it appears that [Anna] does not quite know 
what movements to do, and ... itches herself on the hand or is fidgety and easily distracted.”   
Anna’s longest interactions tended to happen when she was leading.  The purposive clips 
from the first three sessions were all selected from the dances she led.  In these clips, she looked 
at her partner more often, they talked, and they sometimes smiled at each other.  They appeared to 
have moments of connection and responsive conversations with limited emotional engagement.  
Anna almost always interrupted the shared engagement to stop and think of another movement to 
lead.  Many of the actual back-and-forth interactions were verbal rather movement-based.   She 
also did not remain engaged with her partners for the entire song.  When she was less engaged 
with her partners, she looked down more and paused for longer.  In the third session, she even 
appeared to try to avoid mirroring her partner altogether (she walked away from her partner to the 
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walls and then squatted down to tie her shoe), although she did lead this partner at other points in 
this song. 
I.5.3 Open dance 
 During open-ended dance segments with her first three partners, Anna did not look at her 
partners, and sometimes even turned to face away from her partners.  While Anna seemed to 
mostly dance on her own, she also sometimes seemed to follow her partners for a moment.  In 
contrast, she looked at the partner she was dating for almost the entire time.  In both of the clips 
with this partner, they each led some movements and also held hands for part of the time.  While 
they were each responsive to some of the other’s movements, the raters found that this did not 
flow smoothly: “it seems to be moving in ‘fits and starts’ as the two do not quite understand all 
the time what the partner is wanting them to do.”  
I.5.4 Engagement with the different partners 
Anna partnered with two RAs for one session each.  She did not seem motivated to 
engage with them socially and tended to: (a) look somewhat downward in their direction to 
mirror them, (b) disengage and move on her own, or (c) briefly give eye contact while talking to 
them.  She seemed to have difficulty following their full body motions and followed attentively 
but at a delay and her movements were less enthusiastically.  Anna did the most sensory seeking 
behaviors when she was partnered with Hans and she seemed to be the least attentive and least 
emotionally engaged with him as a partner. 
Anna’s interactions and patterns of engagement in the task were very different with the 
partner she was dating.  Their actions seemed to be more about the shared engagement than the 
mirroring task and she was attentive and engaged with him in almost all their clips.  In one 
segment, Anna “and [her partner] hold eye contact for the majority of the time, except when [her 
partner] looks to the camera. The two talk to one another throughout the clip and seem to be 
holding a conversation. [Anna] smiles throughout most of the segment up at [her partner], who 
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smiles back at her.”  They held hands in almost every clip and moved their arms together.  
Despite looking at each other almost the entire time, they appeared to have some difficulties with 
communicating clearly in the movement and did not always notice and follow the other person’s 
movement.  For example: “They hold hands, and [Anna] begins to shake their hands back and 
forth in turns. [Anna] then goes up on to her tiptoes, and [her partner] follows. [Anna] does it 
again, and [her partner] does not follow. [Anna] kicks a foot back, [her partner] does not follow 
or may not see what she is doing.”  They talked, smiled, and moved their faces closer together 
and several times nearly touched each other’s noses.  Anna showed interest in her partner through 
her gaze and facial expressions: “[Anna] keeps her eyes on [her partner] the entire time, and 
seems a bit smitten with him. [Her partner] speaks to [her] once in the segment, but [Anna’s] 
facial expression is one of adoration (openly staring).”  Her partner sometimes seemed 
uncomfortable with this, or at least with having this on video: “[her partner] looks into the camera 
several times, maybe because it interrupts a ‘private moment?’”   
 
The next sections of this appendix address each of the research questions.  The mixed 
methods research question is discussed in parts under research questions one and two.  This 
appendix only addresses the hypotheses that were analyzed.  Please refer to the results chapter for 
details on inter-rater reliability and the hypotheses that were not addressed.   
I.6 Research question 1:  
Do levels of Synchrony, Following, or Interaction Quality increase over a 10 week program of 
DMT? 
Hypothesis 1a: Synchrony and Interaction Quality will increase over a 10 week program of DMT.   
 This hypothesis was not supported for Anna.  A visual inspection of the graphs of her 
Interaction and Synchrony scores over time shows that for most segment types, her scores 
remained somewhat similar across the first three sessions and were mostly somewhat higher in 
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the last week (see Figure I.3).  She had a very different relationship with her partner on the final 
week, and the effects of time and the partner cannot be separated out.  The leading clips had a 
larger range of scores, more variability over time, and the scales did not appear to vary together.  
The three additional clips that were purposively selected from her interactions during the second 
and ninth weeks are presented in separate panels in the graph, but should be considered as the 
same type as the other purposively selected clips.  They were not intentionally ranked in any way 
and the order was assigned by convenience in data management rather than any difference in the 
clips themselves. 
 
 
 
Figure I.3: Anna’s Synchrony and Interaction Quality scores over time 
Note. Additional rows in the graph depict the additional purposive samples taken on weeks two and eight.  
The three additional purposively selected clips in weeks two and nine are presented in separate panels of 
this graph, but they are not ranked and should be considered as the same as the other purposively selected 
clips.  All scores are the means of the scores given by raters who scored that clip. 
 
 
 
I.6.1 Qualitative and mixed methods findings relevant to research question 1: 
There were no qualitative findings regarding her change over time relevant to research 
question 1.  In describing Anna’s videos, the raters frequently commented on the similarities 
between clips with any particular partner, highlighting the role of the partner and her relationship 
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with the partner on the movement and interaction quality.  This also supports the researcher’s 
decision not to evaluate change over time in sessions with different partners.  
I.7 Research question 2:  
Does the level of Synchrony or Following in movement correlate with the Interaction Quality?   
Hypothesis 2a: The overall use of Synchrony will correlate with Affective Engagement and Flow 
of the Interaction. 
 For Anna, there was a strong correlation between Affective Engagement and Flow of the 
Interaction, and between the two Synchrony scales (see Table I.1).   There was a moderate 
correlation between her scores on Rhythmic Synchrony and Flow of the Interaction.  Rhythmic 
Synchrony and Affective Engagement were not correlated when calculated using the data from all 
of the types of segments together.  There were too few clips to show significance by segment 
type, but as with the other participants, there was a trend toward a weak to moderate correlation 
between Rhythmic Synchrony and Affective Engagement in the open-ended dance and purposive 
segments while there was no correlation between these scales in the following and leading clips.   
 
Table I.1: Correlations between Synchrony and Interaction Quality for Anna. 
Segment type 
Rhythmic Synch 
to Exact Spatial 
Rhythmic Synch 
to Affective 
Rhythmic Synch 
to Flow 
Affective to Flow 
all .756** 
n= 19 
.166 
n= 19 
.680* 
n= 11 
.828** 
n= 11 
leading + following .625 
n= 8 
-.412 
n= 8 
  
open + purposive .864** 
n= 11 
.502 
n= 11 
.680* 
n= 11 
.828** 
n= 11 
following -.272 
n= 4 
.056 
n= 4 
  
leading .738 
n= 4 
-.632 
n= 4 
  
open .889 
n= 4 
.389 
n= 4 
.738 
n= 4 
.316 
n= 4 
purposive .835* 
n= 7 
.426 
n= 7 
.565 
n= 7 
.815* 
n= 7 
Note. Correlations were calculated for each of the segment types separately and together using spearman’s 
rho.  Flow of the Interaction was not scored in the following and leading segments. 
* p<.05, ** p<.01 
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I.7.1 Qualitative and mixed methods findings relevant to research question 2: 
 Two raters described synchrony between Anna and her partner in the open-ended dance 
clip from the second session, but stated that this synchrony did not support engagement with her 
partner as she looked down and “her attention is by her own movement.”  These raters clearly 
expected more mutual engagement in the partnership with this pattern of shared movement 
qualities and periods of synchrony as they both pointed out its absence.  As one rater put it: “there 
is no dialogue even though they move quite similar because [Anna] puts little effort into an 
exchange.”  The raters did not directly relate the occurrences of synchrony to the quality of the 
interaction in any other clips.  The limited qualitative data on this topic makes a mixed methods 
analysis of this research question difficult.  The description of moving in synchrony despite a lack 
of attentive engagement in this one instance could help explain the lack of correlation between 
her scores on Synchrony and Affective Engagement. 
I.8 Research question 3:  
What other movement features are evident in the interaction in partnered movement activities?  
I.8.1 Personal movement patterns, skills, and challenges 
 Anna used a wide variety of actions, however these usually involved just her arms and 
were limited to a small to medium kinesphere.  Her movements sometimes appeared hectic 
because she often used suddenness and did not follow a steady rhythm in her dance.  She used all 
of the planes.  She primarily used direct effort, with some indirect, lightness, acceleration, and 
strength.  In most segments, Anna was described as having a stiff torso or not integrating her arm 
movements with her torso.  There were, however, a few segments when raters described her as a 
little less stiff, moving a little through her torso, or starting to integrate her movements 
throughout her body.  Anna showed some difficulty with coordinating the movements of her 
different body parts.  This was especially obvious when she followed the RA partners as they led 
more full body motions.  In some segments she herself included both her upper and lower body in 
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her dance and had varying degrees of success in coordinating these movements.  Overall she was 
creative in coming up with new gestures, even if she needed some time to think and frequently 
returned to her restrictive or sensory seeking motion.  She did not develop these movements into 
a continuous flow, although they did often connect through a conceptual theme such as going 
through a morning routine or typical sports actions. 
I.8.2 Matching and mismatching the partner’s movement qualities 
 While Anna was generally unsuccessful at matching her RA partners’ movement 
qualities, there were few mentions of Anna either matching or not matching her other partners’ 
movement qualities.  These two partners led some movements that involved multiple body parts 
moving at the same time, and these movements may have been challenging for Anna to imitate.  
She mirrored these more slowly, at a delay and did not always copy all of the parts of the 
movement when it involved the upper and lower body, and in these clips, the raters described 
Anna’s movement as less intense, less lively, less enthusiastic, and stiffer than her partners.   
I.8.3 Attunement and capturing a partner’s attention through the movement 
 Anna and her partners rarely adapted their movements to help each other follow.  The 
partner in the third week did appear to slow down when Anna showed difficulty matching her 
movements (Anna mirrored at a delay, moved more slowly, and did not follow all aspects of her 
partner’s movements).  In two clips, some raters wondered if Anna tried to help her partner 
follow by verbally explaining her movements, however this is unclear as it was difficult to hear 
the conversation on the video.  Anna and her partners did not appear to use movements to capture 
each other’s attention.   
I.9 Other emergent qualitative findings  
I.9.1 Engagement in the task vs. the social situation 
 Unlike several of the other participants, Anna sometimes appeared to be more motivated 
by the social engagement than the task.  At other times, she participated but did not seem to be 
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especially interested in either the movement or the interaction.  She usually appeared more 
engaged with her partners when they talked to each other than when they just moved together.  
Anna showed different degrees of motivation for connection with her different partners.  
She unsurprisingly seemed the most attentive and motivated to engage emotionally with the 
partner she was dating.  In one clip with this partner, a rater observed that: “the movement seems 
to be not so important as the contact.”  Another rater described this in more detail: “On the level 
of movements, the interaction seems really stiff, cause [Anna] doesn’t react to [her partner] ... But 
disregarding that, they hold hands throughout the whole segment, keep eye-contact and on 
[Anna’s] face some fascination for her partner seems to be displayed.” 
Although she mostly adhered to the task, Anna never seemed to be especially excited by 
the dancing itself.  Except in one segment when appeared to avoid her partner, Anna was usually 
persistent in returning to the activity with new gestures to lead after she paused to think or do 
sensory seeking movements.  Her movements usually did not show high levels of engagement or 
excitement.  One rater described her overall disinterest in one dance with  Hans: “the partners are 
facing each other, though the emotional connection seems weak, they don’t make eye-contact, 
and their movements seem not to be lively.”  Her style of leading primarily gestures meant that 
the rest of her body seemed disengaged and did not express enjoyment of the dance: “She leads 
the conversation mainly by making movements with the hands, that rather seem like sign 
language than dancing, her body is not engaged.”  While she was not the only participant in this 
study who did not seem to show excitement around dancing, she was the only one of the five 
participants who periodically stopped doing the leading task (although some of the partners and 
other participants in the parent study also did not always adhere to the task). 
 Anna had several brief verbal exchanges with her partners.  Anna smiled and gave her 
partners eye-contact more often while they were talking than when they were just moving 
together.  In addition to helping her connect with her partners, these verbal exchanges sometimes 
appeared to be more important to her than the movement task: Anna “and [her partner] are facing 
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each other, but their conversation mainly is verbal. As [Anna] doesn’t really make an attempt to 
change that fact.”  Talking with her partner sometimes appeared to help Anna complete the 
movement task itself, such as when her partners appeared to verbally encourage her and when she 
connected to her partners by explaining her movements.  In two clips from the second session, her 
RA partner verbally encouraged her to keep leading: Anna “is insecure what moves to make, but 
[her partner] tells her to just do whatever comes to her mind.  In contrast to previous segment, 
[Anna] seems much more able to interact with her partner and doesn’t fall into either repetitive 
movements or stare.” 
I.9.2 Initiation, development, and repair in the partnership 
 Anna initiated many novel movements and brief verbal exchanges.  By leading many 
everyday life and sports gestures, she brought many “new elements into the interaction,” but she 
rarely developed these movements into a continuous dance or extended interaction.  She most 
often quickly switched from one movement to the next in a whole series of new movements 
without waiting for any response from her partner.  There were a few times when she initiated a 
movement that both partners understood as part of a responsive movement activity such as when 
“she starts to pretend to pick up a ball and throw it to [her partner], and as he plays along, it 
becomes kind of a game.”  Even when she introduced movements that turned into a back-and-
forth exchange, these remained very brief and limited to the initial movement theme, and after a 
few exchanges she would stop and start from scratch with new movements.   
There were times when Anna and her partners did not seem to understand each other and 
also did not seem to know how to repair this break in the engagement.  In one segment: “it seems, 
that [Anna] tries to communicate something specific, that she doesn’t really know how to express. 
[Hans] responds by mirroring her movements, but it also seems, that he doesn’t really understand, 
what she has in mind.”  Even her interactions with the partner she was dating often seemed to 
move in “fits-and-starts” with each one only picking up on some of the other’s movement 
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initiations and little development of their interactions.  For example:  “[her partner] keeps the 
hands of [Anna] and tries to lead her. Sometimes [Anna] doesn´t understand what [her partner] is 
doing or what she shall do. But they move together, staying in close contact and speaking 
together. [Anna] wants to contact him nose to nose. [her partner] doesn´t want to have contact 
with the nose but he understands what [Anna] likes to do and he did the same movement with his 
nose with a little distance.”  In another clip, “The two hold hands and move them alternately back 
and forth. [Anna] goes up on her tiptoes. [her partner] attempts to step back and forth, but [Anna] 
is having a bit of trouble understanding what it is he wants to do. [her partner] kicks his foot out, 
[Anna] does not imitate either the stepping backward or the kicking.” 
I.9.3 Smiles 
 Anna smiled with each of her other partners at some point, although there were also times 
with each of her first three partners when she looked down and had a blank expression.  Anna 
smiled most often in the purposive segments: when she was more engaged with her partner, when 
she talked to her partner, when she appeared to be testing her partner’s response, or when the 
partner also smiled back.  She almost always shared smiles with the partner that she was dating 
and sometimes kept smiling for much longer when she was looking at him than with any of her 
partners.     
 
The descriptions of the videos of Anna were coded using one set of codes that were 
applied to specific phrases in the text and a second set of codes that were applied to the overall 
segment, giving each segment one code based on the observations of all the raters.  These holistic 
codes were entered into a table showing the occurrences of each code over time (see Table I.2).  
This table was examined for patterns in Anna’s interactions and compared to the graphs of the 
quantitative scales with the caveats explained in the results chapter.  The findings were integrated 
into the sections on these topics.  
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Table I.2: Holistic codes for full descriptions of the video segments of Anna. 
Anna following 2 3 8 9 leading 2 3 8 9 
attention/distraction             *       
partner lack of attention to Anna                     
partner distraction                     
partner mixed attention/distraction                     
partner attention       *        *  * 
Anna lack of attention to other   *    *        *      
distraction or lack of attention               *     
mixed attention/distraction       * *       *   
attention   * *             * 
task yes, responsive no                     
partner responsive but not task                     
partner neither task nor responsive                     
partner task only                     
responsive to partner but not task                   *  
neither task nor responsive               *     
participant task only   * *       *       
Movement flow or synchrony                     
limited self-synch. or coordination       *             
mixed self-synch. or coordination                     
Self-synchrony                     
lack of partner synchrony     * *             
mixed synch. and lack of synch.                   * 
partnered movement synchrony                     
lack responsiveness in movement       *       *    
mixed movement responsiveness      *  *       *    
Responsive in the movement                     
Affective engagement                     
Strongly connected                     
Moderately connected                   * 
Somewhat connected         *           
minimally connected                     
no emotional connection   * * *     * * *   
Flow of the interaction                     
Very smooth                     
Reasonably smooth                   * 
Fairly smooth         *           
Strained dialogue   * * *     *   *   
Minimum or no dialogue               *     
  
 
2 3 8 9 
 
2 3 8 9 
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Table I.2: Holistic codes for full descriptions of the video segments of Anna. 
Anna 
open 
dance 
2 3 8 9 
purposive 
2
a 
2
b 
3 8 9
a 
9
b 
9
c 
attention/distraction                           
partner lack of attention to Anna     *                     
partner distraction                           
partner mixed attention/distraction       * *           *     
partner attention   *             * *   * * 
Anna lack of attention to other   *                       
distraction or lack of attention                         
mixed attention/distraction     * *                   
attention         *     * * * * * * 
task yes, responsive no                           
partner responsive but not task                           
partner neither task nor responsive                           
partner task only                           
responsive to partner but not task                     *     
neither task nor responsive     *                     
participant task only   *                       
Movement flow or synchrony                           
limited self-synch. or coordination   *                       
mixed self-synch. or coordination             *           * 
Self-synchrony               *           
lack of partner synchrony                           
mixed synch. and lack of synch.   *   * *   * *         * 
partnered movement synchrony                           
lack responsiveness in movement   * *                     
mixed movement responsiveness          *   * *     *   * 
Responsive in the movement                 *     *   
Affective engagement                           
Strongly connected                     *     
Moderately connected         *       *     * * 
Somewhat connected             *     *       
minimally connected       *       *           
no emotional connection   * *                     
Flow of the interaction                           
Very smooth                           
Reasonably smooth         *       * * *   * 
Fairly smooth             * *       *   
Strained dialogue                           
Minimum or no dialogue   * * *                   
  
2 3 8 9 
 
2
a 
2
b 
3 8 9
a 
9
b 
9
c 
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Appendix J: Coding Scheme 
 
 
 
Global codes for full video segment 
code subcodes 
discrepancy between raters 
 discrepancy between raters 
 high agreement between raters 
attention/distraction 
  
 partner lack of attention to partner 
 partner distraction 
 partner mixed attention/distraction 
 partner attention 
 Participant lack of attention to other 
 Participant distraction or lack of attention 
 Participant mixed attention/distraction 
 Participant attention 
Movement flow or synchrony 
 
 lack of musical synchrony 
 musical synchrony 
 limited self-synchrony or coordination 
 mixed self-synchrony or coordination 
 self-synchrony 
 lack of partner synchrony 
 mixed synchrony and lack of synchrony 
 partnered movement synchrony 
 lack of responsiveness in the movement 
 mixed responsiveness in the movement 
 Responsiveness in the movement 
Affective engagement 
  
 Strongly connected 
 Moderately connected 
 Somewhat connected 
 minimally connected 
 no emotional connection 
Flow of the interaction 
 
 Very smooth 
 Reasonably smooth 
 Fairly smooth 
 Strained dialogue 
 Minimum or no dialogue 
match to partner 
 mismatch to partner 
 positive match to partner 
task yes, responsive no 
 
 Partner responsive but not task 
 Participant responsive to partner but not movement 
task 
 Partner neither task nor responsive 
 Participant neither task nor responsive 
 Partner task only 
 Participant task only 
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line-by-line codes for individual phrases 
code subcodes 
movement difficulties - 
individual 
 movement difficulties - individual 
 movements possible - skill 
level of movement challenge 
 uneven skill between partners 
 adjusting challenge to partner 
 not adjusting to partner 
 challenging 
 easy 
 challenging but possible 
matching of movement 
qualities 
 match in movement qualities 
 mismatch in movement qualities 
new/change 
 interaction new/change 
 movement new/change 
mechanisms process 
 mechanisms process 
 initiation, development, repair 
trying to capture partner's 
attention 
 trying to capture partner's attention 
interaction, engagement, or 
emotions happening 
 interaction, engagement, or emotions happening 
But...not 
 missing elements 
 but ... 
delayed  delayed 
smile laugh 
 mutual smile 
 partner smile 
 participant smile 
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Appendix K: Glossary 
 
 
 
 
Adjustment is the responsive matching of one’s actions to another’s “shape-flow changes 
or movement patterns regulating the breathing rhythm” (Loman & Foley, 1996, p. 346).  This is 
understood to reflect mutual trust.  
Affective Engagement is “defined as the degree of emotional connectedness” (Garcia-
Perez et al., 2007, p. 1314) between the participant and the other person in the interaction.  This 
rates the participant’s role in creating, maintaining, or avoiding an emotional connection between 
the two individuals.  This was rated on a 5-point Likert scale describing the amount of emotional 
connectedness demonstrated by the participant toward the partner during the dyadic movement 
activity.  
Approximate Spatial Synchrony describes when two individuals nearly match the shape 
of each other’s movements involving “movements of like body parts in the same direction ... 
These movements must be similar, but not identical (e.g., S1's and S2's hands travel in a 
downward motion from their foreheads; S1 rests hand on knee; S2 rests hand on arm of chair)” 
(Fraenkel, 1983, p. 38).  For this study, this includes moments when the participant appears to be 
attempting to imitate, but is unsuccessful in creating the identical shape in space (e.g. partner 
stretches arm fully above head, participant reaches up without fully extending arm).  For this 
study, Approximate Spatial Synchrony includes Synchrony or Following and the movements may 
occur simultaneously or within five seconds. 
Attunement “is the blending or adapting of rhythms to those of another person” 
(Kestenberg Amighi et al., 1999, p. 29).  The sharing of rhythmic patterns creates a sensory 
experience of sameness that increases feelings of being understood and supports empathy and 
communication (Kestenberg Amighi et al., 1999).    
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 Autism Spectrum Disorders (ASD). This study uses the umbrella term “Autism Spectrum 
Disorders” to refer to all the related diagnoses: autism, pervasive developmental delay (PDD-
NOS), Asperger’s syndrome, and autism spectrum disorder. 
Bipolar Shape Flow includes lengthening/shortening, widening/narrowing or 
bulging/hollowing, in both directions in a balanced way.  This is thought to reflect feelings of 
comfort or discomfort in one’s internal sense of oneself (Kestenberg Amighi et al., 1999).   
Body attitude is a general description of the use of the body including the individual’s 
typical posture, typical use of the full body or particular body parts, and description of the parts of 
the body that are generally  held still (Kestenberg Amighi et al., 1999).   
Dance/movement therapy (DMT) is “the psychotherapeutic use of movement to promote 
emotional, cognitive, physical and social integration of individuals” in sessions with a trained 
dance/movement therapist (ADTA, 2009).  
Counter spatial mirroring is the “anti-phasic coordination of cyclic movements e.g. 
open-close vs. close-open, up-down vs. down-up” (Eberhard-Kaechele, 2012, p. 282). 
Counter spatial synchrony describes simultaneous movements of like body parts, in the 
opposite direction, with similar distance and equal duration. Counter movement in the stages of 
mirroring by Eberhard-Kaechele (2012): “anti-phasic coordination of cyclic movements e.g. 
open-close vs. close-open, up-down vs. down-up” (p. 282). 
Echoed movements are similar movements by two people with the second person’s 
movement starting at a slight delay from the first (Fraenkel, 1983).  The second movement occurs 
within five seconds of the first (Ramseyer & Tschacher, 2011). 
Efforts describe the qualities of movement in terms of space (direct, indirect), weight 
(strong, light), time (sustained, sudden), and flow (bound, free).  This specifically addresses how 
an individual organizes their movement in response to the external environment (Bartenieff & 
Lewis, 1980).  Efforts are included in the LMA and KMP movement observation tools (Bartenieff 
& Lewis, 1980; Kestenberg Amighi et al., 1999).   
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Effort Synchrony describes when partners use the same effort qualities in their 
movements. The shape of the movements need not match.  Effort Synchrony occurs “when the 
same [effort] quality ... is used anywhere in the body” (Woodring, 1987, p. 22).  For this study, 
Effort Synchrony includes Synchrony or Following and describes the sharing of any (or all) effort 
qualities in the movement either simultaneously or within five seconds. 
Exact Spatial Synchrony describes when partners make the same shapes with their 
movements, including “movements of like body parts, in the same direction, with the same 
point(s) of change, and of equal duration (Adler, 1968). Movements begin and end at equivalent 
locations” (Fraenkel, 1983, p. 38).  For this study this includes Synchrony or Following and may 
occur simultaneously or within five seconds. 
Flow of the Interaction is defined as the degree to which the back-and-forth exchanges 
in an interaction follow a typical pace with a smooth feeling to the overall flow of the interaction 
(Garcia-Perez et al., 2007, p. 1315).  This is rated on a five-point scale according to the 
participant’s role in making the interactional exchange to flow smoothly or less smoothly.  This 
varies from a pace that is relaxed and steady, to an interaction consisting of fits and starts, to a 
near lack of flow in a minimally existent exchange between the partners (Garcia-Perez et al., 
2007, p. 1315). 
Following (when capitalized) is defined as continuous echoing of movements with 
echoed movements being similar movements by two people with the second person’s movement 
starting at a slight delay from the first (Fraenkel, 1983).  Specifically, Following refers to the 
occasions when one individual moves first and the other individual then echoes a sequence of 
movements, with a delay of less than five seconds (Ramseyer & Tschacher, 2011).   
Gestures are movements of one isolated body part (Kestenberg Amighi et al., 1999).   
Imitation is intentional copying of another's actions or expressions (Kinsbourne & Helt, 
2011). 
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Interaction Quality refers to the participant’s intersubjective engagement with the partner 
as assessed by the Affective Engagement and Flow of the Interaction scales (Garcia-Perez et al., 
2007).  These scales evaluate interpersonal relatedness using descriptions of the behaviors, 
attitudes, or features of the interaction that might be observed at different levels of intersubjective 
engagement.   
Interactional synchrony is “the matching of behavior, affective states, and biological 
rhythms between [individuals] that together form a single relational unit” (Feldman, 2007, p. 
329).  For this study, this was observed in co-occurrence of various qualities of movement.  This 
involved both imitation and mimicry as conscious and unconscious processes that result in 
entrainment and synchrony of movements in typical interactions (Condon, 1975; Kinsbourne & 
Helt, 2011).   
Kinesphere. The kinesphere describes the space around an individual’s body: individuals 
can move in a smaller or larger kinesphere with movements in near space, intermediate space, or 
reach space (Kestenberg Amighi et al., 1999).   
 Mimicry is automatic and non-volitional matching of another's actions, posture, facial 
expressions, speech, or emotional expressions (Kinsbourne & Helt, 2011, p. 341). 
Mirroring is a form of empathic reflection which “involves participating in another's 
total movement experience, i.e., patterns, qualities, emotional tone, etc. ... a sense of entering 
another's experiencing in an open manner” (Sandel, 1993, p. 100).  The sessions videotaped for 
this study used it as a technique for shared movement in which a partner or the group followed 
one participant's movement.  For this study, mirroring included all the subtypes (e.g.: complete 
synchrony, moving in the opposite direction, or with slight complementary variations) described 
in the developmental stages of mirroring by Eberhard-Kaechele (2012). 
Modal mirroring is “mirroring in the literal sense, egocentric, along a common axis of 
movement” (Eberhard-Kaechele, 2012, p. 282). 
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Movement features are the characteristics of an individual’s body movement that can be 
observed and described as specific physical actions or in the movement terms defined by Laban 
Movement Analysis (LMA) and the Kestenberg Movement Profile (KMP).   
Planes. Movement can be described as occurring in one of three planes of space that pass 
through the body.  The movement described as moving through a plane based on its orientation to 
the body rather than the orientation of the external space.   These planes include: the horizontal 
plane, the vertical plane, and the sagittal plane (Kestenberg Amighi et al., 1999).   
Postures describe movements of the entire body as a single entity, these integrate 
movement qualities across the body (Kestenberg Amighi et al., 1999).   
Posture-gesture mergers are movements that smoothly transition from a posture to a 
gesture or vice-versa.  This demonstrates bodily integration (Kestenberg Amighi et al., 1999). 
Rapport between client and therapist is the connection between the two. It is necessary 
for a successful therapeutic relationship and is comprised of three components: “attentiveness, 
positivity-negativity, and coordination” (Ramseyer & Tschacher, 2011) with coordination being 
the most relevant to this study.  
Rhythmic Synchrony is the “simultaneous movement of like or unlike body parts which 
... begin and end simultaneously, and … move at the same rate” (Fraenkel, 1983, p. 38).  Unlike 
the Fraenkel study, this study does not exclude cases of spatial synchrony from the definition of 
Rhythmic Synchrony.  For this study, this includes simultaneous changes of direction of the 
movement, as well as longer sequences of movement that occur at identical rates.  
Self-synchrony is a rhythmic unity organizing the movements (and speech) of the entire 
person (Condon, 1975).  In the present study, this describes the synchrony of movements 
observed in different parts of the body.   
Shape Flow describes movements that cause the body to grow and shrink in space: “in its 
simplest form, shape-flow can be seen in the continuous changing shapes of the body during 
respiration.  ... Breathing and other shape-flow rhythms provide structure for increasing and 
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decreasing contact with the environment.  Through these rhythms, we express self-feelings and 
mood through expanded or contracted body shapes and facial expressions” (Loman & Foley, 
1996, p. 342).  Moving with an emphasis on growing movements has been associated with 
feelings of comfort and shrinking movements with discomfort.  Shape flow also “gives structure 
or form to tension flow by providing specific spatial components with which the dynamic 
qualities conform” (Kestenberg Amighi et al., 1999, p. 110).   
Synchrony. For this dissertation, when capitalized, Synchrony refers to interpersonal 
movement synchrony and refers to the periods of time when two people engage in similar 
movements at the same time (Fraenkel, 1983).  This includes Rhythmic Synchrony, Exact Spatial 
Synchrony, Approximate Spatial Synchrony, and Effort Synchrony. 
Tension Flow describes the flow of an individual’s muscle tension, with changes in 
“muscle tension inherent in all movement” (Kestenberg Amighi et al., 1999, p. 14). 
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